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(Seven Passenger) 


| LIMOUSINE 
| $3450 F, O, B. Detroit 
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Here is provided the har- 
monious blending of the 
highest engineering achieve- 
ment with the utmost in de- 
signing art and coach build- 

| ing skill. 


| The engineers have pro- 
vided an eight-cylinder motor 
of superlative smoothness. 
The coach builders have pro- 
vided a dignified and luxuri- 
ous environment. 


The liquid smoothness of 
these cars is supplemented 
by a sense of complete se- 
clusion; the seclusion by a 
sense of rest and relaxation; 
the restfulness by a sense of 
unexampled ease and ele- 
gance. 





Buoyant springs, deep soft 
upholstery. appointments in 
quiet good taste but still 
almost palatial—all of these 
soothing influences bring su- 
preme comfort to mind and 
body, and leave you almost 
oblivious to the fact that you 
are borne along by mechani- 
cal means. 
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Cadillac Motor Car Co.Detroit, Mich. ) 
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Three great ocean-going lumber rafts in San Diego harbor. 


Ocean-going Log Rafts 
By J. F. Springer 

O NE of the large industrial problems of the times 
is the transportation of raw material. Such mate- 
rial is often in almost inaccessible situations, and some 
times also far away from the manufacturing point. 
Thus in the case of timber logs, they will often be cut 
far up on the mountain side, or in a swamp or exceed- 
ingly distant from the sawmill. A partial solution of 
the problem, but one which fits only some of the cases, 
is obtained by building the mill in the vicinity of the 
cutting or in using a portable one. But the demand for 
lumber fluctuates greatly; so that if cutting is to go 
on continuously there will be accumulations of boards 
and other sawed products. Such accumulations involve 
investments of capital which may be very undesirable. 
The freight rates by rail and boat are apt to be very 

considerable, especially where the distance is long. 
Impelled, no doubt, by considerations such as these, 
Capt. H. R. Robertson undertook thirty years ago to 
construct a raft of logs in Nova Scotia, and then to 
bring it to New York in care of a towing tug. Appar- 
ently, this raft was the first ever constructed with a 
The general idea of rafting 
But it had only been applied, 


view to ocean navigation. 
logs was not a new one. 
so far as is known, to cases where the route lay through 
inland waters. A framework was set up on the shore 
near Pictou, Nova Scotia, by Capt. Robertson, and by 
its means a great bundle of logs was constructed. This 
was the raft, but it was still on the land. After a good 
deal of difficult work, the unwieldy mass was at last 
gotten into the water, and the journey toward New 
York begun. The tug in charge got it out to sea and 
some distance on the way, when a shortage of coal 
arose. So the tug went into port for the needed fuel. 
When this was obtained and the tug got back, the 
raft was nowhere to be seen. In fact, no one seems to 
have located it then or afterward, until at last it was 
discovered on the other side of the Atlantic Ocean on 
the Norwegian coast. This experience proved that 
Capt. Robertson’s main idea was right; it was possible 
to bundle a lot of logs together in such shape as to 
make a seaworthy mass. And this was a great deal. 
Another thing was shown by this effort. It was 
inadvisable to build on shore, unless some method of 
launching could be provided. Capt. Robertson went to 
the Pacific Coast, and there carried out the idea of con- 
structing the rafts in the water. A floating cradle was 
rigged and used as a guide or holder in forming the 
raft. At Coos Bay, along the Pacific boundary of 
Oregon, two rafts were built with floating cradles. But 
a submarine bar made difficult or uncertain the getting 
of the deep floating masses of logs out to sea. So, Capt. 
Robertson now transferred his operations to Coal Creek. 
Here rafts are still built and floated out to sea via the 
Columbia River. They are towed down the coast to 
San Francisco—a distance on the sea of 500 or 600 


miles. The material that is brought to San Francisco 
in this way consists only of timbers suitable for piles. 

Capt. Robertson’s ideas seem to have appealed to Mr. 
S. Benson, a large owner of standing timber in the 
neighborhood of Wallace Slough; for about 1906, we 
find him making efforts to employ ocean rafting in 
order to get his timber to market. At that time, the 
freight rate to San Diego, California, was about $10 per 
thousand board feet. This was one incentive. Another 
consisted in the fact that rafts would enable ‘sales to 
be made of lower grade material that would other- 
wise be largely waste. A third incentive lay in the 
possibility of manufacturing the timber into lumber at 
San Diego in such manner as to provide for the reason- 
able demands of the market, and yet not involve tying 
Mr. Benson’s plans have 
Twenty-nine ocean-going 


up a large amount of capital. 
been carried out with success. 
rafts have successfully been brought into the harbor 
at San Diego. There has been no loss, no trouble. In 
most cases, not a single log has worked loose. 

The Robertson system as carried out practically for 
Mr. Benson by Mr. O. J. Evenson is as follows: 

Heavy timbers, each 12 by 20 inches in cross-section 
and 24 feet long, form the uprights of the floating 
cradle. The cross bar timbers are much lighter, being 
6 by 12 inches in section. The bottom of the cradle is 
constructed in sections that may be pulled apart when 
the logs have been secured together. During the con- 
struction of the raft, the sections are held together by 
means of a key piece. The logs are floated to the 
cradle and the raft built up from the bottom. When 
about half the logs are in place, an enormous chain 
made from 24-inch steel is laid along the axis. Seven 
herring-bone chains connect the center chain with the 
ends of the raft. The logs employed for the outer part 
of the raft are those which are the longest and most 
pliable. The butt ends are put nearer the amidship 
portion of the raft, and thus assist in giving the whole 
Chains are used to encircle 
The interior 


a cigar taper at either end. 
the body of the raft and hold it together. 
is filled up with logs of miscellaneous lengths. The 
outside logs will be 50 or 60 feet long, and the raft 
itself will have a length somewhere in the neighborhood 
of 700 feet. The various herring-bone chains run diag- 
onally to the cigar tapers and are there secured to the 
encircling chains. The arrangement of chains combined 
with the general form of the raft and the method of 
placing the exterior logs results in a secure bundle. 
The encircling chains will not work toward the ends 
because of the herring-bone chains. There is a distri- 
bution of the pulling effort of the central chains, when 
the latter is hauled ahead by the towing chain, that 
makes for security. There is also a certain amount 
of slackness of the chain arrangement amidships which 
conduces to a slight response of the raft to the waves. 
The herring-bone and the encircling chains are made 
from 1%-inch steel. The latter go all the way round, 


and are placed at intervals of 12 feet. The centrai 
chain extends beyond the ends of the raft at either end 
Altogether, the chains on a single raft weigh, with 
attachments, somewhere about 115 tons and have a 
value in the neighborhood of $10,000. These figures 
are for a 700-foot raft. They are built even larger. The 
thickness of a typical raft is about 30 feet, and its 
breadth amidships, 55 feet or thereabouts. The tapered 
portions occupy each about 100 feet of the total length. 
The amount of timber contained in it will run from 
4,000,000 to 5,000,000 board feet. It will sink into the 
water until about one third of its height is above. A 
1,200-mile tow into San Diego costs about $1 per 1,000 
feet. The cradle may, of course, be used over and over 
again. Its first cost is about $5,000. To handie the 
logs that are to go into the raft, a floating derrick or 
its equivalent is required. 

As such a raft is in effect a boat or barge containing 
a cargo of timber, it is not at all essential that the tna 
terior logs should themselves be suitable for the ordi 
nary methods of logging in which the logs are expected 
to float. All kinds of timber may be put on the inside 

heavy logs, semi-refuse, and so on. 

That the development of an economical method for 
the transportation of raw material may result in a 
large gain widely distributed may be learned from 
the recent history of San Diego. Prior to the coming 
of the first raft into the harbor in 1906, lumber was 
locally sold as high as the prices associated with a $30 
base. In a few months, however, the base was down 
to $17. This reduction applied to the market generally 
and not simply to the customers of one or two sellers. 
San Diego has used upward of half a million board 
feet in the past eight years. Estimating the average 
saving per 1,000 feet to have been $8, we have a total 
benefit of $4,000,000 spread over the entire community. 

A somewhat similar system is sometimes adopted in 
the Coastal Plain of the East, where the. logs are 
brought from the point of origin to a log dump on tida! 
water. A steel cable or heavy chain will be secured bys 
one end to the trestlework of the railway. The other 
end is carried up to the second story of the dump struc 
ture, where it may be let out or drawn in by a winch. 
A loop will be formed in this way for the reception 
of logs dropped from the railway. Two such ijoops 
form a cradle. In addition, two binding chains are 
arranged to hang in the water with the loops, one chain 
with either loop. One end of a binding chain is for 
the time being secured to the unloading dock, while 
the other is attached to a small rope which extends 
outside the cradle. When a complement of logs—from 
20 to 30—is in the cradle, the cradle cables are drawn 
in by the hoisting device with the object of causing the 
logs to settle together and form a compact bundle. The 
binding chains will now be recovered by means of the 
small ropes, and the bundle securely tied up, heavy iron 
dogs being used to assist this matter. 
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The purpose of this journal is to record accurately, 
simply, and tnterestingly, the world’s progress ™m acten 


iifie knowledge and industrial achievement 


On the Mat 


HE aeroplane, the automobile, and the strategic 
railway, in co-operation with the enormous hosts 


h comprise modern armies, have resulted in 


transferring modern battles from the prize ring (if we 


may be pardoned the phraseology) to the wrestling 


mat The armies of to-day are so vast, so wonderful 
I il ind have such intimate and accurate knowiedge 
f each other intended movements, that the strategy 


f Napoleon and von Moltke lives only in history and in 


the military ! ails 
Given an arm of sufficient numerical strength to 
maintain an adequate manned and unbroken front 


between two flanks which are based upon geographical 


r political pesitions which cannot be turned or out 
lanked, and ‘ in each army equal courage, endut 

e and veneralship, and we find conditions of wa 
far which ! it in what is practically an tmpasse or 
tate 

Such i the condition on the three hundred mile 
battle-line in France and Belgium to-day So great are 
the combined number of the opposing forces, totaling 
probably some four and a half million men, that the 
Whole three hundred miles, more or less, extending from 
the English Channel to the Swiss frontier, is held (or 
could be held if the trooy were evenly distributed) by 
in average of seven thousand men to the mile on each 
hele Everywhere the trooy have so completely dug 
themselves hi and the line, as thus held, supported 
by rapid-fire field gun machine gulls and heavy 
lege irti i i ‘ impregnable that the fiercest 
ittacks of that wonderful military machine, the Ger 
man army, delivered, as they have been, with matchless 
bravery and indomitable persistence, have failed to 
break through with sufficient force to bring about a 


‘acisive resuit 
In the earlier phases of this stupendous conflict the 
irious military experts, detailed to unravel the com 
plicated strategy and maneuvers of war for the intel 
ligent reading of the layman, made frequent use of the 


ind we heard much about 





old phraseology 


driving a wedge flanking movements rolling up 

the enem force and “enveloping him with a ring of 
tee!,”” and about the possibility of a “second and great 
er Sedan Yet nothing of the kind has happened 


rhe theories of stratecy and tactics are the same, but 
the developments in the modern instruments of war 
and the vast seale on which the conflict is being 
waged have rendered the successful application of these 
theories Impossible When the Allies, a few weeks ago 
determined to turn the right flank of the German forces, 
ind depleting for the time being the strength of their 
center and of their southern line, began to move troops 

the northwest and brought up reserves for joint 
action with these troops in a great turning movement, 
the German aeroplane scouts were able to judge from 
the movements of the trains, automobiles, and trans 
port the direction of the movement and its magnitude 


The German genera profiting by this aerial recon 


iwissannce, and using the excellent railway service and 
the t automobile transit at their command, were able 
' wel rte uffierer troops on their right flank to 
meet and stop the turni movement. Conversely, when 
the Germa neent ted t it their center, 
in Yort bore { t al line they found 
thy ‘ eal i ullicis renet ' e point of 
ntnet ‘ ‘ 1 et of 1 if vere 
pu The | 
HF wove 
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At least under such conditions as exist in the western 


theater of this gigantic conflict, it must be admitted 
that the days of Napoleonic strategy are over The 
swift action of the prize ring has given place to the 
slow wrenching and twisting of a pair of heavy-muscled 
giants upon the wrestling mat; and it begins to look as 
though the fight would be won by the sheer exhaustion 
of one or other of the two great armies which are 
writhing in a close-locked embrace, all the way from 
the waters of the Channel to the mountains of the Swiss 
frontier 

It is perfectly conceivable that if the great Napoleon 
himself were alive to-day and were in command of one 
of the French armies, we should hear no more of his 
particular work than we do of that of any one of the 
French generals who are so successfully holding the 


German army at bay 


German Patents and Trade-marks in England 
OON after the declaration of war an act was 
passed by the British Parliament granting to the 
Board of Trade temporary powers to order, on 

the application of a person interested and after due 

inquiry, the avoidance or suspension of patents, designs, 
and trade-marks owned by the subjects of a state at 
war with Great Britain. In two months about one hun 
dred applications were received from British business 
men asking for permission to make products protected 
by English patents granted to Germans, and about the 
same number of applications for the right to use Ger 
man trade-marks which have been widely advertised in 

England 

In justice to the British authorities, it must be stated 
that these applications will be granted not for the mere 
asking, but only after due cause has been shown Nor 
are the patents themselves to be revoked or confiscated. 

The general plan seems to be the granting of licenses 

and the payment of royalties to the British government 

during the continuance of the licenses. The continuance 
of the license after the war will probably be made 
subject to a royalty payable to the patentees 

The losses that German manufacturers and mer 

chants will sustain by this procedure cannot be calcu 
lated One well-known firm of English chemists has 
applied for the right to manufacture “Salvarsan” in 
England under the patent granted to Messrs. Meister, 
Lucius and Briining of Frankfort. Other applications 
affect German patents for the making of artificial teeth 
and the manufacture of electric igniters for explosion 
motors At least one hundred of the more valuable 
patented products which Germans have developed only 
ufter the most painstaking research and the expenditure 
of vast sums are likely to be made by British firms who 
have contributed in their development not one whit of 
intellectual effort or a single penny in money 

rhe situation in trade-marks is equally serious. Thus 
the valuable trade-mark “Peheco” for a tooth paste 
manufactured by Beiersdorf & Co. of Hamburg, the 
mark “Aspirin,” the name of a well-known drug manu 
factured by Bayer & Co. of Germany; the trade name 

Formamint owned by von Wulfing of Berlin, and 

other marks, made priceless by sound business methods, 

are likely to appear upon British equivalents 

No wonder that the German technical periodicals con 
tend that this procedure is additional evidence of Eng 
land’s commercial jealousy Such contentions are, of 
course, absurd. On the other hand, no more telling 
proof of German manufacturing ability and German 
business enterprise could possibly be obtained than this 


piracy, this permissible infringement, under the guise 


f law The Comptroller-General of Patents seems to 
have realized this 

Why do you say they have obtained this large repu 
tation?’ he asked the lawyer representing the firm of 
English manufacturing chemists who applied for the 
right to use the trade-mark “Pebeco.” “Is it because 
they have taken greater trouble to push their goods 
while British manufacturers do nothing? One has 
found it over and over again during the few days one 
has been sitting here that British manufacturers say 
We can supply goods equally good, but the sale is not 
so large.’’ 

fo which the lawyer frankly replied: “It is because 
they have not been so energetic as the Germans.’ 

After this avowal the act itself reads almost like a 
ridiculous pretext for seizing the fruits of German sci 
ence and business enterprise. The applicant merely has 
to prove that the patent is held by an alien enemy, that 
he himself intends to work the invention in the British 
realm, and that it is to the general interest of the coun 
try or a section of the community or of the trades that 
the patent shall be so worked in Great Britain. The 
door is open for the practice of frauds upon the public, 
no matter how carefully the Comptroller-General carries 
out his intention of granting applications not merely for 
trade-marks, but only for trade names which alone iden 
tify articles 

That Germans and other “alien enemies” of England 
will retaliate in kind is to be expected, and their form 


of retaliation will probably be no more commendable 
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than the British act. War is indeed a splendid device 
for bringing out commercial pettiness. Sound business 
cannot be built on the moral principle which legalizes 


such robbery 


Baltic Ice and the War 
HE Russians have a saying that General Jan 
uary and General February are their best allies 
in the task of defending the Czar’s empire. This 
saying, of course, calls to mind, first of all, the hard 
ships inflicted upon invading armies by the rigorous 
Russian winter, as ‘during the retreat of Napoleon's 
grand army from Moscow, and again during the winter 
campaigns of the Crimean War 
The situation with respect to naval warfare is, how- 
ever, complicated by the fact that while many European 
ports are made inaccessible to an enemy by ice during 
the cold season, the same ice tends to immobilize the 
Russian fleet. Thus the advantage gained in defense is 
offset by a diminution in the powers of offense. These 
conditions must be reckoned with in the present war. 
At this writing the German fleet and coast are threat- 


by the naval forces of Russia in the battle of the 


ened 
taltic and those of Great Britain in the North Sea. To 
what extent this will be true during the winter will 
depend somewhat upon whether the season proves to be 
mild or severe In the North Sea ice never offers a 
serious obstruction to steam navigation except—and 
then rarely—along the coasts and in the mouths of 
rivers. In the Baltic, much of the sea is choked by 
ice every winter, though conditions vary immensely 
from year to year and from place to place. Entrance to 
the principal ports, except in the extreme north, is, 
however, facilitated by the use of ice-breakers. Thus 
even in the Gulf of Finland, in March, 1899, the ice- 
breaker “Ermack” steamed through fixed ice, two to 
three feet in thickness, at the rate of six to eight knots, 
from the meridian of Reval to St. Petersburg, making 
a channel of her own width 160 miles long. Hence, of 
the two great Russian naval ports on the Baltic, Kron 
stadt can be kept open during at least a part of the 
nominally Closed season by artificial means, while Libau 
is naturally ice-free except in winters of most unusual 
severity. One of these exceptional Cases was the winter 
of 1892-93, when Libau was closed to navigation from 
January 16th to March 18th All the German Baltic 
ports are easily kept open to steamers by the use of 


ice-breakers when necessary. 


The Cruiser Fight in the Pacific 

UR illustration of last week, showing the fleet 

of ships of the Allies which had been sunk by 

the German havy, was completed before the 
news arrived of the recent German naval victory in the 
Pacific, and hence the British ships which were sunk or 
disabled by German gunfire in this engagement were 
not included. The fight, which took place off the 
Chilean coast as night was coming on, was a most 
dramatic one—short, sharp, and decisive. At the pres- 
ent writing, the only details of the engagement are 
those which have come from German sources, the Brit- 
ish Admiralty announcing that it has not as yet re- 
ceived any official accounts of the disaster. Although 
the British squadron was outnumbered in the propor- 
tion of five warships to three, and was greatly out- 


matched in the number of armor-piercing guns carried, 


namely, sixteen to two, this does not detract from the 
great credit which is due the German admiral for hav- 
ing concentrated the widely-scattered German vessels 
in the Pacific into a compact squadron, and having so 
maneuvered as to engage the British forces with an 
overwhelming superiority. The difficulty of this feat 
will be appreciated, when it is borne in mind that the 
Germans have no coaling bases available in the Pacific, 
and that they are under the necessity of replenishing 
their stores of fuel and supplies during limited visits 
to such neutral ports as may be available. 

According to the German reports, the engagement 
opened at long range, according to first accounts about 
9,000 yards, the ships drawing in to about 4,500 yards 
at the close of the fight. The British squadron consisted 
of the armored cruiser “Good Hope” of 14,000 tons, 
carrying two 9%.2-inch and sixteen 6-inch guns, and 
“Monmouth” of 9,800 tons carrying fourteen 6-inch 
guns, and the protected cruiser “Glasgow” of 4,800 tons 
mounting two 6-inch and ten 4-inch guns. 

On the German side were five vessels, the armored 
cruisers “Scharnhorst” and “Gneisenau,” of 11,600 tons 
and each carrying eight 8.2-inch and six 6-inch guns 


” 


and the protected cruisers “Nurnberg,” “Leipzig,” and 


’ 


“Bremen,” mounting between them thirty 4.1-inch guns 


The German armored cruisers concentrated their broad 


side of twelve 8.2-inch guns on the “Good Hope,” and 
she was quickly put out of action. The “Monmouth” 
interposed, and her 4-inch side armor was easily pene 
trated, and the ship sent to thé bottom. The “Glasgow” 
and the transport “Otranto” escaped, but have not been 
since reported. The “Scharnhorst,” “Gneisenau,” and 


“Nurnberg, 
of the “Leipzig” and “Bremen” is still in doubt. 


put into Valparaiso, but the whereabouts 
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Engineering 

Modernizing Alexandria, Egypt.—The municipality 
of Alexandria, Egypt, has decided upon a modern drain- 
age system for that city.. The work will comprise a 
general system of sewers, a pumping station at Kaid Bey, 
and a main outfall to the sea. 

Metal Railway Ties in Switzerland.—Metal ties were 
first used in Switzerland in 1881, since which time they 
have replaced to a large extent the wooden tie. About 
70 per cent of the ties used by the Federal Swiss Railway 
Svstem are of metal. These ties are 9 feet by 9144 by 54 
tnshos, weighing 160 pounds, and selling for $2.30 against 
$1.25 to $1.50 for oak ties. German iron foundries have 
formerly supplied the metal ties. 

Large Profits from Small Products.— Knitting machine 
needles furnished the United States from Saxony last 
year were valued at $138,000. The largest knitting- 
machine factory in Chemnitz aggregated $2,856,000 in 
needles and machines, and since its formation in 1889 
its sales have amounted to $23,000,000. This company 
has declared dividends for the last three years amount- 
ing to 20 per cent, 24 per cent and 27 per cent. 

Radio Telegraph and Telephone in India.—New radio 
offices were opened at Karachi and Butcher Island, Bom- 
bay, with a working range of 600 miles, over 2,000 miles 
of line and 11,000 miles of wires and eable; and 183 
telephone exchanges were established in India last year. 
The telephone lines at Delhi and Simla were also placed 
underground. Nearly 16,000,000 telegrams provided a 
gross revenue of over $5,000,000. 

Hydro-electric Power for Swedish Railways.—Until 
the government built its large plant at Trollhatten, all 
the hydro-electric plants in Sweden were owned as private 
enterprises. The government has two other large plants 
under construction at Daleff and Porjus in Lapland, 
which as soon as completed will furnish the power for 
the state railways in northern Sweden. The water falls 
of Sweden have been ecaleulated to contain 6,000,000 
horse-power. About 16 per cent is utilized at present. 

Increasing Output of Japanese Mines.—With the 
introduction of modern machinery, the output of the 
mines of Japan have increased in value in ten years 
from $28,500,000 to $66,000,000. The Nagasaki district 
the most important, has shown a steady growth in its 
output of coal, copper, zine, gold and silver. The pro- 
duction of coal has increased rapidly with a demand for 
Japanese coal in all the ports of the Orient. This demand 
has extended to the west coast of America, over $500,000 
worth having reached San Francisco this year. 

Ball Bearings in Sweden Remunerative.—The leading 
manufacturer of ball-bearings in Sweden, Aktiebolaget 
Kullagerfabriken, with a plant at Goteburg and branches 
in France, Germany, Denmark, England and the United 
States, has declared a dividend of 15 per cent on its 
capital stock of $1,600,000 and has increased the capital 
stock to over $3,000,000. It is said on good authority 
that the dividend required less than one half of the net 
earnings. The state railways have recently decided to 
use ball-bearings on all their rolling stock. The state 
railways of Sweden are progressive. Though the private 
lines have a mileage of double that of the state lines the 
gross income last year on the private lines did not equal 
that of the state lines. 

New Roads in Ecuador.—There is but one completed 
railroad in Ecuador, that between Guayaquil and Quito. 
Until this road was extended in 1905 Quito was, by 
modern standards, considered to be shut out from the 
world. Another road, the Ambato-to-Curaray Railway, 
190 miles long, is under construction which will connect 
the Guayaquil and Quito Railway at Ambato with the 
easterly provinces of the republic. The last consignment 
of rails for this new road is expected about November. 
Two Baldwin locomotives have been received and other 
rolling stock has been ordered from the United States. 
The preliminary survey is nearly completed for still 
another railroad between Puerto Bolivar and Borja 
known as the trans-Amazon Railway. This road will 
connect the Pacific coast with the head of navigation 
on the Maranon River, the name by which the upper 
Amazon is known as it passes through the Peruvian 
Andes within a hundred miles of the Pacific Ocean. 

Grain Docks and Floating Elevators at Antwerp.—The 


“dock of concentration’ at Antwerp was, by the action 


of the city authorities just prior to the declaration of 
war, to have been a reality in 1916. The plan, conceived 
ten years ago, is to concentrate at one great dock all the 
grain barges which serve as warehouses, and the floating 
elevators which furnish the business to Antwerp’s 300 
grain houses. These elevators, with eight new ones 
voted last year, are twelve in number and are owned by 
the municipality. They are pneumatic with a lift of 
100 feet and one cares for a cargo of 5,000 tons in about 
three days which formerly detained a vessel there for 
fourteen days when hand labor was employed. While 
hostilities may perhaps set the work back another decade, 
hope may be derived by Antwerp and other stricken 
cities by remembering how calamity often has a most 
stimulating effect upon industry—as in such notable 
Cases as San Francisco, Baltimore, etc, 
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A School of Colonial Agriculture has been established 
at S. Ilario Ligure, Italy, by the Italian Ministry of 
Agriculture. A three-year course will train students 
for practical farming in the Italian colonies. 

Atmospheric Air and Tuberculosis.—One of the prize 
papers presented in connection with the tuberculosis 
congress in Washington was that by Dr. Guy Hinsdale 
on Atmospheric Air and its Relation to Tuberculosis. 
This paper has been printed and issued by the Smith- 
sonian Institution. 

The Development of Heat by Plants in Dewar flasks 
has been studied recently by H. Molisch. The flowers, 
leaves, and fruits of a large number of plants showed 
great contrasts in the amount of heat developed. Most 
leaves and flowers developed considerable heat; mosses, 
alge, and a number of common fruits, very little. Lichens 
and fungi showed a wide range in this respect. 

Prof. Hermann J. Klein, who died last summer at 
Cologne, Germany, was well known for his popular 
writings on astronomy and meteorology; also as the editor 
of the journals Sirius and Gaea, and the annual publica- 
tion called Jahrbuch der Astronomie und Geophysik. 
Among his voluminous works the one that is probably 
most highly esteemed in England and America is his 
“Star Atlas” (English translation by MeClure). 

Technical Meetings and the War.—The war has 
entirely upset the programmes arranged by the various 
English engineering socities for this fall, and most of 
them have had to be postponed indefinitely, such as that 
of the Iron and Steel Institute, which was to have been 
held in Paris on September 21st, and the Institute of 
Metals that was scheduled at Portsmouth on September 
10th. The Institution of Mining Engineers was held 
as usual. 

German Scientists in Australia.—A number of dis- 
tinguished German scientific men who recently went to 
Australia to attend the meeting of the British Association 
for the Advancement of Science have been interned in 
that country by the Commonwealth government on 
account of the war. They will, of course, receive the 
best of treatment during their nominal imprisonment. 
They have been supplied with ample funds by the trea- 
surer of the British Association. 

An Interesting Example of the Brocken Specter was 
recently described by Sir Thomas Holdich at a meeting 
of the Royal Geographical Society. It appears that 
there is a mountain called Omi on the borders of China 
and Tibet, where it was claimed that the devout worship- 
er might occasionally see, from the summit, the image 
of his great teacher Buddha approaching the mountain. 
This belief was recorded as a mere idle superstition by 
explorers, until one of the latter happened to ascend the 
mountain under suitable atmospheric .conditions and 
saw his own, apparently colossal, shadow cast by the 
sun upon a bank of fog; in short, the well-known specter 
of the Brocken. 

Portraits in Colors.—A new process is now announced 
which it is claimed gives remarkably perfect results, and 
is simple enough for practical commercial purposes, 
although not suited for amateur work. This process is 
stated to be a modification of the Ives three-color process. 
except that only two colors are used, red and green. 
Two negatives are taken in a special camera, or in a 
regular camera using color screens. These negatives 
are so treated with dyes that the coloring matter replaces 
the silver in the film, and the plate becomes its own 
positive. The two plates are superimposed, and mount- 
ed in a frame so constructed that an electric light may be 
placed behind the picture, which is to be viewed by trans- 
mitted light. This process has been perfected by. Dr. 
C. E. Kenneth Mees, a physicist connected with the 
research laboratories of the Eastman Kodak Company, 
with the assistance of Mr. John G. Catstaff, and is claim- 
ed to give remarkably faithful reproductions of colors, 
features and fabrics in protrait work. 

Observing the Eclipse in Russia.—One of the expedi- 
tions to Europe to observe the recent eclipse of the sun 
was made by Prof. David Todd, of Amherst College. 
Arriving at Libau, Russia, he found that in the neighbor- 
hood of forty other parties were located at Riga, the near- 
est point in the path of the eclipse, so he decided to try 
some other place. Through the chief observer of the 
Imperial Observatory, at Petrograd, he received an in- 
vitation to make his observations at a private estate near 
Kiev, but his host was called away by the mobilization 
of the troops, and Prof. Todd accepted the invitation 
of another gentleman at Semla, a hundred miles south. 
As rail transportation was disorganized, Prof. Todd’s 
instruments were delayed and did not reach him until 
too late to unpack and set up, but in the meantime he 
secured a very good lens in Kiev, with which he arranged 
a photographic apparatus, and he secured some photo- 
graphs showing the solar corona quite plainly, although 
conditions were far from favorable, as a bank of clouds 
extended over that section of Russia during the eclipse 
while the other points of observation enjoyed a clear sky. 
After his work was completed, Prof. Todd had some 
difficulty in getting out of the country. 
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Inventions 


A Tramping Packer for Silos.—George C. Park of 
Anadarko, Okla., in patent No. 1,111,610, shows a 
packer suspended within a silo and which ean be raised 
and lowered and rotated to pack with a tramping action 
at any point within the silo as the filling of same pro- 
ceeds. 

An Aeroplane with a Safety Plane.—Philip H. Smith 
of Pawling, N. Y., has obtained patent No. 1,110,355 
for an aeroplane which has an auxiliary safety plane 
capable of release and independent action as related to 
the main plane and designed to prevent precipitate 
descent in the event of motor failure or other mishap. 

An Edison Sound Modifier.—In patent No. 1,110,- 
382, issued upon the invention of Thomas A. Edison, 
the sound conveyer of a phonograph is previded with a 
spherical sound modifier together with means for ad- 
justing the modifier back and forth into different posi- 
tions within the conveyer; the means including a 
rotatable bobbin and a returning spring. 

A Tell-Tale for Bottles.—Charles J. Canda of Eliza- 
beth, N. J., in patent No. 1,110,886, shows a teli-tale 
for bottles which is located in the bottle neck below the 
closure and is of such material that when it is consider- 
ably deformed, as would be the case in pushing it down 
for dispensing the contents of the bottle, it cannot be 
brought back into its approximate original shape 

Utilizing Talking Machine as a Burglar Alarm.— 
Patent No. 1,111,190, to Axel Stahl of Chicago, provides 
a talking machine which is started to give an alarm in the 
event of a window or door being opened by an intruder. 
It offers vast opportunities in the selection of exclama- 
tions and phrases designed to frighten away the would 
be burglar. 

A Canal Zone Aerial Life Saver.—In patent 
1,110,710, to David Williams Ogilvie of Balboa, Cana! 
Zone, is shown a life-saving device for aerOnauts in which 
reversely related parachutes are secured to the garment 
at substantially the waist line thereof and suitably 
stayed from the garment, one parachute coming into 
play if the aeronaut falls head first and the other if he 
falls feet first. 

A Stabilized Flying Machine.—Patent No. 1,111,627, 
to James L. Walker of Grand Island, Neb., seeks to 
provide a novel construction of flying machine of the 
aeroplane class which possesses both inherent and auto- 
matic stability, and which under ordinary conditions, 
when its balance is disturbed, will of its own volition 
adjust itself for the action of the air to return it to 
balanced position. 

Seeks a Resilient Railroad Tie.—Seeking to provide 
a durable and resilient railroad tie, George H. Hardman 
of Fall River, Mass., has secured patent No. 1,110,654 
for a railroad tie composed of small trees, saplings or 
branches and an asphalt binder placed in a mold 
and pressed to the desired form and density, frames 
being provided at the top and bottom and connected 
by bolts. 

Combined Typewriter and Adding Machine.—Fred 
F. Main of Chicago, Ill., assignor to John T. Underwood 
of Brooklyn, in patent No. 1,110,448 provides a type- 
writing attachment for adding machines in which the 
printing platen is common to the printing mechanism 
of both the typewriter and the adding machine and the 
operating shaft of the adding machine may be manipu- 
lated to bring the platen into printing position relative 
to either set of apparatus. 

Theatrical Illusion Apparatus.—Patent No. 1,110,665, 
to Timothy R. Barrett of Bordentown, N. J., is for an 
illusion apparatus in which a background and fore 
ground are provided in connection with a treadmi!l and 
a movable representation of a vehicle or car which can 
be moved toward and from the treadmill so that a per- 
son on the treadmill can convey the impression to the 
audience that he is apparently in pursuit of the vehicle 
and can fall or otherwise produce amusing effects in 


No 


simulating an effort to overhaul the car. 
a 


Some Bowling Ball Patents.—John W. Hyatt of 
Newark, N. J., has patented, No. 1,111,022, a bowling 
ball, seeking to furnish a substitute for solid ball of wood 
or the like, by constructing the ball with a hollow metzaiiic 
body on which is cemented a layer of fibrous material 
which is covered with a relatively non-yielding homo- 
geneous composition. The same inventor has secured 
a patent, No. 1,111,023, in which is shown a hollow 
bowling ball with a novel construction of disappearing 
finger hold or handle. 

Issued Patents Geographically Classified.—it is in- 
teresting from time to time to notice the geographical 
distribution of the issued patents. A review of the 
patents issued on September 15th, 1914, shows that 
patents were issued on that day to residents of every 
State save three, Arizona, Nevada and Wyoming. New 
York leads the list with a round one hundred patents. 
New Jersey comes next with sixty-six. Illinois is a close 
third with sixty-five, and Ohio has fifty-seven. The 
District of Columbia had eight, a large number when the 
population relatively to that of the States is considered, 
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Lock-Entranee Caisson for the Panama from the eaisson’s operating deck liumphrey “this, too, as far as weather and 
. . Kleetr irrent i upplied to the motors from the climate are concerned, is a negligible temperature 
Canal wel ible installed within the locks The range,” and the variations in question “have nothing in 
( )° e 16U september laxt an enormous ; ws moto therefore, cannot be operated until the caisson common with the astrological or other nonsense that 
. fat San Franci for the Panan ed in one of the recesses provided for it in the seems usually to be in the minds of those who insist 
: ock chambers, or when at its mooring position in Gatun that the planets do greatly influence or even control our 
it i - a as a barre he : ™ Miraflores lakes weather and our climates.” As to the moon, Prof. 
teen s one ' ” — It required 1,500 tons of structural steel to build Humphreys shows that its radiation alone may change 
mana o yee om ; =e Se tisson and SOO tons of permanent ballast placed the surface temperature of the earth by about 0.00025 
, a . dine ‘ its bottom to give it stability in its light draft condi deg. Fahr., while the moon’s perturbative effect upon 
f the : —— | tion the earth's orbit may produce a maximum range in 
= : rical : terrestrial temperatures about equal to the maximum 
ustalied k w , attributable to the planets, viz., 0.02 degree \ more 
it | Me of ane eves Gutructed Planets and the Weather important possible effect of the moon upon the weather 
navi f Irs feet 10 Inch extreme depth l 7. the planets iffect the earth weather? This is, however, hinted at; the tidal action of the moon 
(Hi feet ! 1th i feet ind displacement vell-worn question is discussed in a somewhat affects the flow of ocean currents, and these, in turn, 
Z rans os seen whe maximum ore ay by Prof. W |. Humphreys, of the Weather may be concerned with small but measurable changes 
irnft & feet Bureau, in the Monthly Weather Revieu rhe writer i Whe winded ol Guatuiel Sametibbie 
Ihe f a on have curved surfaces througl frankly admits that the planets do affect the weather 
uit ike those of a ship Along its end though | ery slight extent, and he explains just 
hict vell as along the horizontal kee how and how much. The weather ultimately depends Award of John Scott Medal for Ignition 
fitted if ontinue upon the reception and emission of radiant energy by System 
inyabye ! tl | pump. the atmosphere rl energy, of course, Comes mainly f ow city of Philadelphia has awarded to Mr. Arthur 
‘ ite ul nootl i from the su ut the inets send us a little, and they Kent the John Scott legacy medal and premium 
' f the sont il iffect tl ! received from the sun by chang of the Franklin Institute for the Atwater Kent uni- 
tt n ts essentially of ho ing the earth distance from that luminary through sparker and ignition system The formal ceremony 
i le {! ‘ transverse the perturbations the produce j the earth's orbit The of conferring the medal will take place on Novem- 
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Launch of the huge caisson for the Panama locks. 
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ompleting the work on the caisson in drydock. 


iming and bulkheads; plate breast 
of ie il n girders along the ve 
o ind steel plating or sheathing 
etor The design is such that the 
transmit the 
rostiat I tl 
ba of tl " 
mitn tl rtica 
quipped with a very large pumping 
f four 20-inch discharge, vertica 
ump placed about 12 feet above 
mp has an average discharge of 
minute when pumping out of the 
wh pump driven by a 225 horse 
tor focated i feet above the keel 
vatertight and serve i 
ballast mpartments The piping 
with ich ump Is so arranged 
‘ratiot f the suction discharge to 
ther lale the caisson Two of 
ti nad uch a manner 
en te bullast compart 
ired’ to e the isson out of 
t mt the lock e1 
mote ire arranged t« 
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Start of the long journey down the coast to Panama. 
LOCK-EN TRANCE CAISSON FOR THE PANAMA CANAL 

energy received from the planets may be expressed in ber 18th at the regular meeting of the Franklin In 
terms of their brightness, and this varies great?) Phe stitute. 
ight of all the planets, each at its maximum, is about This medal and premium was bequeathed by John 
ejual to that of 260 stars of the first magnitude, while Scott, chemist, of Edinburgh, made in the year 1816, 

e light of the sun is roughly equal to that of 73,000 reating an endowment to the city of Philadelphia, 
WK).000 first ivnitude st With their varying dis directing the interest and dividend to be distributed 

‘ the range ir he aggregate brightness of the annually among “ingenious men who make useful in 

inets ma nt t he light of 240 first magnitude ventions.” 

ir I t is rare nore than 230 such units In 1834 the city of Philadelphia vested the award 
From these ures it may be calculated that variations of this medal in the Franklin Institute of the State 
in the p etary distances can produce a maximum of Pennsylvania 
change of about one two-millionth of a degree Fahren This is probably the first award of such a character 
heit in the temperature at the earth’s surface The that has been made in America to any manufacturer 
change of e earth’s distance from the sun, due to of automobile parts. 
perturbation its orbit caused by the planets, is The device consists of a contact-breaker, governor, 
much more important factor in determining terrestria and distributor, arranged in one structure. The contact 
temperatures, though it, also, is practically negligible breaker is in the primary of a non-trembler coil circuit 
Jupiter changes the distance of the earth from the sun und is so designed as to be operative only when the 
by about 1 part in 20,000; Venus and Mars, each by engine runs in one direction. thus preventing backfiring 
ibout 1 part in 90,000. The total change due to the The governor automatically advances and retards the 
combined section of the planets is seldom greater spark according to the requirements of the engine. The 
than 1 part in 17,000. The maximum effect of this distributor is in the secondary circuit of the coil and 
fluctuation under the most favorable circumstances is distributes the sparks to the several cylinders. The 
found to be about 0.02 deg. Fahr. in the earth's surface current in the primary circuit can be reversed at will 
temperature changing the polarity of the contacts and preventing 

Ordinarily, though perhaps not alway says Prof their disintegration. 
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Forest officer using shoulder-pack water-bag and fire shield in putting out 


a surface fire. 


Construction of 


HE national forests of the United States, not count- 
1 Porto Rico and Alaska, cover 
an area five times that of the State of New York. As 
may well be imagined the task of caring for these enor- 
The 
levy 


ing the preserves in 


mous stretches of timber land is no small one. 


principal danger is fire, which annually exacts a 
of many thousand dollars’ worth of timber. In order 
to reduce the loss to a minimum the Government has 
established novel fire departments in the timber lands. 
Of course the main object is to locate the fire quickly 
ighters to the spot before the blaze 
The difficulty of 


large wooded areas is at once apparent. 


and bring the fire 
has assumed dangerous proportions. 
doing this in 
The old wateh tower system used in our cities before 
the electric fire alarm came inte use has been adopted 


by the Government Lookouts are posted at strategic 
points throughout the range, and their duty is to sweep 
with their binoculars in order to detect the 


which 


the forest 


first curl of smoke rising above the tree-tops, 


would indicate that a fire had started. Then by means 
triangulation with another tower, 


telephoned to the fire 


of range finders, or 


the exact spot is located and 


fighters of the particular district in which the fire has 


started In an incredibly short time the forest fire 
department is ‘on the spot with water-bag, chemical 
tank, rake, shovels, etc.—a variety of tools unknown 


to the city fire department. It is usually the brush 
that takes fire first, and when it is impossible to put 
out the 
a bare strip of ground from which the leaves have 


Then a 


blaze with the water bag, the fire is encircled 
with 
been raked up, and the brush chopped down. 
counter fire is started, burning in toward the original 
fire so that eventually the blaze burns itself out for 
lack of further fuel 
illustrate some of the 
ment has to be transported to the scene of the fire on 


The accompanying photographs 
ipparatus employed. The equip 
the backs of horses and mules, and consequently it must 
be of light The “shoulder-packs” 
consist of water-bags that are carried on a man’s back, 


very construction. 


and are fitted with a hoze and spray nozzle with which 
he can direct the stream where it will do the most good. 
As the pressure of the stream is very small, due to the 
low head of water in the bag, the fire fighter has to 
walk in close to the fire, and, hence, to protect himself 
has to use a shield, such as 
addition to 


from the intense heat, he 
is shown in one of the photographs. In 


this there are pressure tanks carried by horses with 
which a more efficient stream of water may be directed 
upon the fire. In some cases chemicals similar to those 
used in our chemical engines are used and are carried 
in a couple of copper cylinders on horseback. 

The forester must be an all-around man and ready 
for all 


ness is shown in the building of a watch tower 115 feet 


emergencies. An example of his resourceful- 
was a remark- 
and a 
which it was 


high, which is illustrated herewith. It 


able piece of work under the circumstances, 


detailed description of the manner in 
The tower is 


located in the Sitgreaves National Forest, Arizona. A 


erected will be found very interesting. 
triangulation station was needed in one of the districts, 
but because the area was covered with tall timber and 
had a very gentle slope, no good natural lookout post 
could be found at the west end. Several points were 
considered where the timber was only 35 to 40 feet 
40 to 50-foot 


ient; but as it proved, there was only one point from 


high, and where a tower would be suffi- 
which a satisfactory view over the forest in all direc- 
tions could be obtained, and here, unfortunately, the 
timber was so tall that the tower would have to be at 


Forest Fire Fighting 


least 100 feet high. The tools and rigging at hand were 
sufficient to build a tower of only half that height, but, 
nevertheless, it was decided to undertake the building 
of the tall tower at once, without 


equipment, for the reason that the nearest base of sup- 


waiting for further 


plies was 75 miles away, and the dangerous fire season 
was close at hand. The materials available consisted of 
300 feet of %-inch rope in four pieces, the longest being 


100 feet in length; two double blocks 6 inches long, and 

















Forest service mule with his load of fire 
tool boxes. 

















Fire lookout 115 feet high, built by a crew of 
resourceful forest rangers at Promontory Butte, 
Sitgreaves National Forest, Arizona. 


Fighting a forest fire with shoulder-pack and air-pressure horse-pack 


apparatus. 


a 115-Foot Watch-Tower With Limited Equipment 


one single sheave block of the same size. The tools con- 


sisted of axes, two-men saws, hatchets, crowbars, two 
pairs of lineman’s climbers and belts, and a brace and 
bit. Telephone The 
was made up of temporaries and two rangers under the 
direction of one of the forest At the start 
there were eight men, including one cook, one teamster 
By the time the tower was 


wire was used for guys. crew 


rangers. 


and the man in charge. 
half built the crew was cut down to four men. 

The first task was to cut and peel the timbers and 
skid 
erected. 
poles, some of which were skidded out of dense thickets 


‘ 


them to the spot where the tower was to lx 


Much care was necessary in selecting the main 


Altogether, over one half mile of poles, linear measure 
ment, was used. 

The dimensions of the tower are as follows: 
height, 115 


Base, 
30 feet square; platform, top, 6 feet square ; 
feet. 

The main corner poles average 16 inches in diameter 
at the butts and 4 inches at the top. They are spliced 
at a height of 45 feet and at 100 feet. 
bolted and then bound with bands of telephone wire 
The fastened together with 


screws. 


Each splice Is 
V inch lag 


timbers are 


100 feet in height 
was used to hoist from, but since the top of this tree 


In raising the poles a tree nearly 


was not stout enough above a height of 75 to SO feet 
to carry much weight, some difficulty was experienced 
in placing the 55-foot poles upon the top of the 45-foot 
ers. With an abundance of rigging, a derrick boom 
could have been rigged, but it must be remembered that 
there were only three pulley blocks, and they had to be 
used in hoisting each pole or brace. The men were si 
short of rope that when they raised the second length 
of the main poles, it was necessary to hoist until the 
blocks came together, lash the pole so that it could not 
fall, and then stretch the tackle for another pull 

None of the crew had had any previous experience in 
building towers, and they were by bo means expert 
climbers at first, but they improved rapidly, so that be 
fore the tower was completed several of them were ex 
cellent men for high work. 7 
The first poles were cut on May 21st, and the tower 
June 20th, The 


spent in cutting and peeling logs and constructing the 


was completed and in use on times 
tower amounted to less than twenty-four working day 


of eight hours each for a crew which averaged five 


number, 


The Periodicity of Sun Spots 
5 pens sun-spot period, evaluated as being 11% years, 
is only an approximate indication which does not 
account with precision for the facts of observation. In 
a series of notes to the monthly notices of the Roya! 
Astronomical Society, Tuaner shows that other periods 
of 8%, 104%, 14% 


the period of 11% 


years must be considered, although 
is much the most important fer ou 
which contirms the recent re 
Michelson. But 


wishes to throw grave doubt on some of the earlier ob 


present epoch, a fact 


searches of Schuster «nd unless oF 

servations, it would appear that this period does not sat 
isfactorily fit in with the sun-spot phenomenon as mani 
fested during certain years. For instance, the period 
101, 


nomena observed 


seems specially concordant with the 7 
from 1749 to 1830; after 


cycle of 1434 years appears to be most important 


years 


which the 


In spite of the ingenious attempts which bave been 
made it will be seen that the details of the mechanism 
of the solar activity remain very mysterious 
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A Vaccine for Rabies 


ca learned and wel French naturalist, Mme 
Vhisalix has for 


conducting ex 


Know D 


ome time been 





periments with the venoms of various batrachians an 
serpent She ha st completed these Lal ur 
(Paris) by a = f experiments, which have fi heir 
biect the succes ful vaccination of a t the 
much-«lre led disease of rabi« hi en ed natural 
ist discovered some time ago we ead, “that the 
ou secretion f t! ! I ha the property of 
immunizing aga t ction, and also against 
hat f the vy I ‘ i 
Prone f I | Mme. Phisalix formed 
the ice f ut zing the seminal fluids for immunization 
tt if Tf rable She injected into rabbits 
mucus fre the tlumander, repeating the operation a 
several days’ interval, and afterward inoculated them 
with about ten milligramme of the venom of the asp 
IM close 4 t reat s that which ulfice to 
pre me 
\ ek aft were trepanne d the fixed 
I 
t ¢ of th tod 
mked 
hur t { ‘ er uu 
Al el al ‘ i y ersist 
‘ I ve b 
Mu i’! t lt eter e whether ( 
f tl two v had preponderant ti H ¢ 
he lmmuni rabbit with the it f the 
wae bea nt ' t wit tl ¢ f ti 
lye The 1 were not 0 ‘ clusive } “ ! tl 
isscnlat f ty i ine Dhe t inthe 
+} ‘ ' | experiment | ‘ i 
ie t 
l this i t Dr. Caze we ma id th le 
‘ , . P ‘ ' hy ti nude } Mine 
1h ilix | esent he Fre h Academy Ju 
by I rond | ler fi \ 
“Most authoriti vimit that old-blooded ert 
ire refra ry t% i But this opinion has been 
verified for « ' fe pec Remlinger inoculated 
with tl ‘ i f rabies tish, and the Mauretanian 
rtle withou infecting then Since 1910 I have 
frequently I i lifferent sea I inoculated with the 
‘ if [ itract 1 rept 
mit wil I ! 1 \ biect a were 
! 5 [ ul ithe il if ] 
‘ ‘ ‘ interior 
unber of t ‘ 
Experinme ft f p ta i sculenta 
Ru hu 1? i , ' m the batrach 
in {y i ’ 7 x tri ml bipe 
nus, Vil 4 j iu the ind se ent In 
ser} ni t ‘ were kept it > dex 
Cent y stove le without the esult furnished 
y the other grou being modified These results were 
entirely me \ i re is m t of the preced 
ecles but ioander ind iper ‘ tantly died 
aft culsa vil the ed the first in 5 to 12 
din t ive ‘ nei i to Sa vith mptom of par 
Is IK ge from rable These ¢ er 
! ix wel wert d 1 4S vip amd 2 tlamander 
the 7 e of tnoculath nade 1 difference in tl 
ti of irviva thu the Mer lied ne quicker 
! the \ the eye tl when the inocula 
tion wa i the al 
hese t ! h \ ‘ bly infected ith 
t \ ire ed only in the muscle 
f the te f { i bite by erecting their ve l 
" pane if trong ‘ el but t ‘ Impossibie to 
ther t i ! he t wie if lefts e and to extend 
themselve wlete t they ordinarily do Left to 
het . t ema preety ile nt death 
it topes iiiitander ind viper dead after 
j ilat ith e fixed viru revealed o1 very 
t conges ‘ without letermined fixity 
The encepl hi é al if he tl 
by lect | } ‘ t rst 1 ti ti ‘ i 
the Xe t t of surviy ai hed 
tT ' I I I ' ti ill au 
fts i 
Pell the ‘ lie f rabies? I'he 
teat it ulat t ‘ of the rabbit, which 
give il t ‘ ‘ ; 4 Pasteur and 
Roux in ISSI w nerformed The rabbits were tre 
pann md ineenlated with tl ispected emulsion of 
the brain of the hin tl 8 imander None of 
them took rable ores r none of them was im 
munized against tl el viru used for inoculation 
one n tl lu ifterward. Hence the vipers and 
salamanders d td f hies 
Were tl ther nsitive to inoculat with non 
rabic cerebral aubstance? Ye tl was fully contirmed 
by experiment } , n ua matter thhita 
‘ that f th wn ai ca, 18 potson for tl riper 
and the s mand thile it haa no ini Rr acl na 
on oth “? when inoculated 
These ve that the toad w-worm, 
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like Mauretanian turtle, 


refractory to 


adder, are the frog, fish, and 


experimental rabies communicated by in 


oculation with the fixed virus, and that the exceptions 
presented by the terrestrial salamander and the asp 
viper are because these are poisoned by their nervous 


ubstance and by that of the rabbit, whether the latter 


e healthy or rabic 

Hearing Print 
By the English Correspondent of the Scientific American 
AMERICAN published 
d'Albe'’s 
audible 


time ago the Screnriri 


— i 
an account of Dr 


differences of 


instrument for 
then 


Fournier 


rendering lighting Since 


the apparatus has been greatly improved and it is now 


possible for the blind to read by the sense of hearing, 
just as with the Braille type they read by the sense 
of touch The apparatus by which this is accom 
plished is essentially an ingenious application of 
the fact that the substance called selenium has the 


electrical resistance 
light 


part of an 


peculiar changing its 


with changes in the inten 


property of 


sity of the illuminating 


substance forms appa 


1 Wheatstone bridge) which is so con 
uctuations of resistance produce electric 
through a 


of illu 


‘ ents, we can, by passing these currents 


receiver, cause variations in intensity 


I if to produce sounds. This is the root principle 
of lor. Fournier d’Albe’s optophone In the latest form 
f the apparatus the light used to illuminate the selen 
ium is intermittent in character Selenium is capable 
of following fluctuations in intensity of light with ex 
treme rapidity, although in converting light oscillations 
nto telephone sounds the higher notes would be feebler 
than the lower ones were it not that this tendency is 
irgeiy counterbalanced by the resonance of the ear 
nd of the telephone membrane. It is found in prac 
ce that maximum audibility occurs somewhere about 


i frequency of 1,000 waves per second 


The optophone used for reading purposes is illumin 
ited by a line of light broken up into dots, the light 
rc . 4H} 1000 Volts tH}-—, 


ie ag 














SA 
From the Blectrician (London) 





Diagram showing general arrangement of Dr. 
Fournier d'Albe’s reading optophone. 


of each dot being intermittent and with a frequency 
different to that of the others Thus, in one apparatus 
ctual constructed the frequencies of the eight dots 
composing a line eight centimeters long are in the 
ratio of the numbers of the diatonic seale, the etght 
dots forming an octave with its intermediate intervals 
Che actual frequencies are 24, 27, 30, 32, 36, 40, 45, 48 
By passing opaque bodies between the light and the 
elenium so that the dots of light are interrupted, 
changes of sound in the telephone are produced. Dr 


Albe accordingly had large type printed: on 


itine or other 


Fournier d 


gel transparent material and passed be 
found that the 


expected, with 





tween the light and the selenium He 


resultant sounds varied is would be 


the shape of the obstruction, in this case a printed letter 


of the alphabet, and with a little practice the letters 
of the alphabet could be recognized by the ear 

The diagram shows the general arrangement of the 
apparatus rhe line of light is furnished by an Osram 


triplite” of 100 candle-power, which is concentrated 


ment of a eylindrical water lens upon a revolving 


perforated bra disk provided with eight circles with 


the number of holes requisite to give the eight various 
Phe disk 
second by means of an 
different 
of the 
feasible to bring the transparency 
the 
side of a wooden partition by 
flat 


luminous dots 


is spun at about 20 or 30 revolu 
The 


frequencies exists, there 


frequen les 


tions per electric motor 
ine of dots of 


the 


eight 


surface brass disk As it is 


fore, 


just aft 





to be “read” into 


the luminous dots are 


the 


contact with brass disk 


transferred to upper 
ends embedded 

The flat 
with the surface of the board, and 
slid 


glass rods with 


means of a set of 


in the wood opposite the ends 


of the rods are flush 
the transparency can be safely and conveniently 


across them. The selenium bridge Se is mounted above 


the transparency with just sufficient clearance to allow 
for free displacement rhe luminous dots transmitted 
by the type or other transparency impress their fre 


quencies upon the selenium, and the latter gives a musi- 


cal note corresponding to each dot, even when the beams 
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of light overlap on to the same portion of the selenium. 
When that 
heard, just 


occurs with neighboring notes, “beats” are 
as they are when neighboring notes on the 
piano are struck together 

The selenium bridges used have a resistance of sey- 
eral megohms and require about 1,000 volts for the best 
results. The telephones used were a pair of 4,000 ohms 
each. Since type of any size whatever can be put into 


the shape of a white-on-black transparency by means 
the 


now 


reduced to 
the 
The smallest type 


and simultaneously 


proper size, the reading of type by 


of photography, 
blind is 
reduced to a matter of photography. 
successfully read so far is an inch high, photographed 
white as a transparency. But it is quite unmistakable. 
The two vertical strokes of H or M give a chaos of notes, 
the middle stroke of #& gives a chord, and the curved 
lines of O and S give characteristic flourishes of sound. 
br. Fournier d’Albe states that the alphabet of capita! 
hour, and the 
sounds are learnt, the process of reading may become as 


letters can be learnt in about an once 
rapid as that of reading by sight. 

As an interesting development it has been found pos 
sible to design transparencies which will give any re 
quired musical note, and a number of musical composi 
transcribed in this manner. The notes 


tions have been 


so produced are particularly clear and free from over 


tones and a “musical optophone” fitted with a key 
board has been constructed. 
But it is obvious that the chief desideratum is that 


ordinary black-on-white type, printed on paper, should 


be read optophonically. Experiments which have been 


made in this direction are encouraging. <A 


of slate 
and perforated with holes so as to let the upper ends 


very strip 


enough to cover the line of dots was cut 


of the glass rods project just beyond its surface. The 
slate was covered with selenium and sensitized \ 
glass plate was laid over the wooden “reading desk” 
and the glass rods, and a printed advertisement of 
large type was placed face downward on the glass 
The white paper produced a chaos of all the notes, 
which broke up inte more or less well defined notes as 
the black letters were passed over the rods. But the 


loudness and distinctness so obtainable were greatly in 
ferior to what they are by transmitted light. Still, the 


solution is there in principle, and it is only a matter 
of making the type smaller and the effects louder and 
The blind 


everything as well as the sighted. 


more distinct will then be able to read 


The Current Supplement 
current 


—— 
PLEMENT, No 


second and concluding instalment of a most 


issue of the ScrenTiric AMERICAN Sup 
2028, for November 14th, contains the 


interesting 


article telling how to collect and preserve insects that 
will be greatly appreciated by every amateur who in 
dulges in this pursuit, as it gives, and illustrates, the 
best methods followed by scientific collectors. The 


constitutes a sensitive 
for 


quantities too small to be detected by the spectroscope, 


measurement ¢ 


f radioactivity 


method of chemical analysis substances containing 


and the description of the construction and operation 


of an instrument by which direct measurements can 


be taken 
alike, as it can be 


will interest both the physicist and the elec- 


trician also employed as a delicate 


electrometer An article on radium therapy reviews 


the results of the use of radium for the treatment of a 
Radium Insti- 


tute, and gives a definite basis for judging the powers 


great number of diseases at the London 


of this new and wonderful agent. The causes of erosive 


effects on canal bottoms by power vessels is discussed 
illustrated by 
A timely 
with used by 
their Another 


summarizes the preventive measures taken in different 


in a concise article, which is profusely 
photographs of the actual tank experiments. 
that the 


and submarines. 


article is which deals engines 


France Germany in 
countries to protect their armies against typhoid, which 
the the An experi- 
education about a 


seat of 
ment in tells 
tempt to fit the course of study to the child, instead of 
child to the fixed 
the article on the design of floats for hydro-aeroplanes 


is now prevalent at war. 


rational at- 


organic 


trying to fit every same course, In 


the technical scientist will find an exhaustive article on 


this complex subject. Street sprinkling by trolley cars 


as it is done abroad, is described in another note, and 
there are articles describing a direct reading psychrom 


eter and regulating storage batteries from a distance. 


New Economic Type of Electric Power Dis- 
tribution for Small Consumers 


RATHER original proposal, calculated to bring the 


4 use of electricity still more within the reach of 
the small consumer than is the case at the present day, 
is due to a German engineer, K. Schmidt, according 


to Prometheus. The new system proposes to make use 
of a 


is stepped down to about 50 volts. It 


means of which the current 
feasible 


small transformer by 
is then 
to use inexpensive bare wire conductors and low volt 
on 


age lamps of 10 to 25 candle-power, which can be made 
and used very economically. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


Substances for Paint 
To the Editor of the ScteNTIFIC AMERICAN : 

On page 242 of your issue dated September 26th, 1914, 
is an article entitled “Substances for Paint,” wherein 
is made the following statement: 

“Owing to the extensive use of graphite for many pur- 
poses, the natural product no longer suffices, but for- 
tunately the new electric furnace processes come in to 
make up the deficiency.” 

We beg to say that the author has rather inadver- 
tently made a misstatement, as the graphite which we 
mine in Mexico from an inexhaustible deposit is very 
used in the manufacture of paint not only by 
paint manufacturers who 


largely 
ourselves but a great many 
purchase it from us, and this Mexican graphite is amor- 
phous in character and very pure, analyzing 85 to 90 per 
cent graphitic carbon. 
THE UNITED STATES GRAPHITE COMPANY. 
H. C. Wooprurr, General Manager. 


Saginaw, Mich 


Germany’s Big Siege Guns 
To the Editor of the Screntiri1 
Having just returned from board the 
steamship “Rotterdam,” after having left New York on 
September 1st on board the steamship “Noordam,” I 
notice in your valuable paper, under date of the 17th 
ultimo, a statement to the effect that the continued 
rumors about Germany's using siege guns of 42 centi- 
meter have no foundation, and that the largest siege 
gus used by Germany have 28-centimeter caliber. 
The German 
28, 32, and 42-centi- 


AMERICAN : 
Germany on 


I beg to correct your statement. “siege 


artillery” is using siege guns of 21, 


meter caliber. The 42-centimeter gun throws a shell 
one meter in length and of 1,705 pounds weight. The 


carrying distance is well over 15 miles. Two of those 
42-centimeter guns were stationed at the village Lierre, 
about 10 miles from the forts of the inner line of forti- 
fications of Antwerp. I could hear their firing at a dis- 
tance of over 45 miles at the Dutch port of Vlissingen 
(Flushing) 
and are not mounted upon caterpillar wheels like the 
28-centimeter mortar of the German army, nor are they 
transported in two parts like the 32-centimeter Austrian 
mortars. The rails for their transportation are specially 
laid to a base of re-enforced concrete, upon which the 


These guns have to be transported by rail 


gun carriage rests during the firing. 

The 42-centimeter attended to by 
of the Fried. Krupp’sche Gussstahl Fabrik, Essen, who 
have been appointed officers by special command. The 
firing is done electrically at a distance of over 100 
meters, and nobody is allowed within a radius of 100 
meters until after the discharge of the gun. 
2-centimeter guns 


gun is engineers 


The designers responsible for these 
have received the Iron Cross. 

There are only 7 or 8 of these guns in operation. At 
the time of my visit at Essen, the last week of Septem- 
ber, 1914, several more were building, as also a small 
number of 52-centimeter guns, built especially for firing 
across the English Channel. JOSEPH SCHAEFFERS. 

Cleveland, Ohio. 

{If Krupps are building any 52-centimeter guns, they 
are not intended for firing across the English Channel ; 
for the would prevent any 
observation and correction of the fall of the shots. They 
would be used to keep the British fleet at a great dis- 


distance (over 20 miles) 


tance from any ports which Germany may be able to 
capture and convert into submarine bases on the Bel- 
gian and French coasts.—Eb1ror. } 

Protective Coloring for Aeroplanes 
To the Editor of the Screntiric AMERICAN: 

The extensive use made of aeroplanes for reconnais- 
sunce in the present war recalls to mind some investi- 
(with the practical 
assistance of a small boy in the neighborhood) on the 
visibility of light blue colored kites in the air. 

My rough seemed to indicate that an 
trifle darker blue than that of the 
sky would be practically invisible at a comparatively 
low altitude, background of white or 


gations which I made last spring 


experiments 
aeroplane colored a 
even against a 
xray clouds, especially if it were moving rapidly. Even 
if it 


would appear so 


invisible, the general outlines 
indistinct render the accurate 
determination of the range impossible. Of 
course, the entire machine, including the metal parts 
and also the clothing of the aviator, would have to be 
azure blue, and all parts which observation would show 
to be usually in shadow should be of a lighter shade, in 
order that the whole present a uniform sky-blue color 


at a distance. To be most effective, the engine should 


were not entirely 
as to 


almost 
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be muffled by a silencer of the Maxim type. The same 
scheme might be feasible with dirigibles, although it 
would be much more difficult to produce the illusion of 
a uniform blue color in so large an object. 

I do not know whether any investigation along this 
line has been attempted before, but if it has not, I be- 
lieve it is worth the attention of those interested in 
military aviation. CHARLES PHILLIPs. 

Minneapolis, Minn. 


The Force it Takes to Stop an Automobile 


To the Editor of the Sctentiric AMERICAN: 

In your issue of September 19th, Mr. Joseph Liver- 
more arrives at an approximate formula for the least 
distance in which a motorcar can be stopped by brakes 
on the hind wheels. As he says, he has not taken into 
account all the factors that determine this distance, as 
there is no need for great theoretical exactness. How- 
ever, I think there is one point of interest not com- 
monly understood when a car is accelerated, in either 
sense, by the hind wheels. I refer to the shift of pres- 
sure from the rear to the front wheels in braking and 
the converse when driving. The amount is easily cal- 
culated. 

Let h height of the center of gravity above the road, 

b the wheel base, 

m the weight of the car, 

M the weight on the hind wheels when the car 
is at rest, 

f =the coefficient of friction between the tires 
and the road, 

a the acceleration of the car in feet per second. 

When there is an acceleration a there is caused a 


m : : 
couple of amount — ha which tries to turn the machine 
g 


in one sense. Since the machine does not turn a somer 
set, there must be an equal couple in the opposite sense 
acting, 
wheels) times (wheel base). 
mh 
- a 
g b 
Since the total weight of the car on the road is the 
same, the other set of wheels must gain a like amount, 
mh 
. a 
gb 
Using the diminished pressure on the hind wheels to 
calculate the force of braking at our command, we find 


mh M 1 
am > ft M - g b f m\|1+fh 


express as (loss of weight on 
Thus the loss of weight 


which we can 


and hence a 


gb 


This shifting of weight is, of course, of no great 
importance in ordinary practice, but when a great deal 
ef power is being used, should it not be reckoned with? 
For instance, when the front wheels of Mariott’s Stan 
ley jumped off the ground and wrecked him so badly, it 
might well have been due to the loss of weight on them 
the great torque of his engine at 130 or so 


Again, is not this shift of weight to the 


caused by 
miles per hour. 


front wheels in braking an argument for front wheel 
brakes (which I understand some foreign cars have 


already adopted), if only to lessen the “chattering”? 
W. van B. Rosperts. 


A Public Phonographic Library 


To the Editor of the Scientiric AMERICAN: 

I have been reading a thousand and first article illus- 
trating Mr. Edison's patience in putting new devices on 
a practical basis; in this instance an account in your 
journal of a phonographie check for the use of typists. 

I am innocently ignorant of all mechanical techni- 
calities and am perhaps too anticipatory; but it does 
appear that my long dream of enjoying a public phono- 
graphic library should begin to materialize. It involves 
simply a first reading of books into a standard recorder, 
the uniform records then to be shelved in lieu of books, 
or along with them in the library or “phonorium,” as I 
shall name it at a hazard, to be taken down at liberty 
and inserted in the reproducing devices, arranged cen- 
trally along the tables, and provided with antiseptic 
Or the records could be heard by groups of 
provided with mega- 


ear-pieces. 
persons by 
phones in small side rooms, or be lent for use, at the 


means of machines 
homes of the subscribers. 

I understand there is a method whereby a 
band of indefinite length has been made to reproduce 
words; but should this not be practical, I see no reason 
why a series of very thin disks could not be inserted, 
in order, with but little more trouble than the turning 
of pages, the order of the disks being maintained by 


wire or 


folding them back over a loose ring or cord at one side, 
in the manner of a book. Possibly such a portfolio 
could be even rolled. upon itself to a degree and carried 
about quite as conveniently as a book. Such records 
might be made by any clear reader, and the saving of 
both time and eyesight to the hearers would be consid 
erable, the process of hearing words being indeed infi 
nitely more natural than seeing them. It would be a 


407 


peculiar boon to the blind, and in a less degree to slow 
readers, like myself, who find it possible and very enjoy- 
able to listen to a book being read, perhaps twice as 
rapidly as they could read it themselves. 

We can only dimly fancy the thrill of hearing Shakes- 
peare read but with our writers 
their reading for the future depends only upen a Hfe- 
rary development of a phonograph that already obtains 
largely as related to music. Indeed, it would be more 
plausible to develop a talking machine before a singing 
one, as the latter demands primarily a perfection of 
tone, a matter in which success is still remote, whiie 
in the former this is a somewhat secondary matter; yet 
who would not consider the sense of the author's per- 
sonality in the reader’s favorite novel almost doubled 
if he were permitted to hear, say, the author himself 
quietly reading the book? 

There is already on the market a phono-post card, 
doubtless a toy, but which suggests a possibility of cor 


one of his sonnets; 


respondence by means of disks or reels, 
which the of the present 
scribed by Mr. Wade would seem to be tediously sioew 


compared with 
refinements devices as de- 
and cumbersome. 

My purpose in addressing the Sctenriric AMERICAN 
is the hope that it may stimulate the interest of some 
inventive mind in a department of phonography that 
has, I believe, been neglected. Cc, P. Crump. 

Philadelphia, Pa. 


Ocean Fog Signals 
To the Editor of the Screntiric AMERICAN: 

Permit me to add to the concerning 
ocean fog signals contained in my letter printed in th« 
ScrENTIFIC AMERICAN for July 4th, 1914. 
many ships which are not equipped with wireless appa 


observations 
There «are 
ratus. These could not make use of a system of signals 
such as I outlined. I believe a system of sound signals 
alone, for such ships, is practicable. At present the 


or the fog horns are sounded at 


less regular intervals, but 


whistles are blown 


more or neither whistle or 
fog horn is so arranged as to convey any definite infor 
mation direction of 


ships. A mechanical contrivance could be perfected that 


as to distance, or movement of 
would, by the pressure of an electric button, sound the 
whistle or the fog horn, and also record the exact time 
The time-recording apparatus could include a traveling 
ribbon similar to the stock ticker. This ribbon could be 
set to travel, inch per second. This would 
show 1,100 feet of distance for each inch of traveling 
ribbon. 


say, one 


Now suppose two ships equipped with these devices 
One ship sounds its whistle or fog hern. Instantly upon 
receipt of this sound wave, the button on the other shtp 
is pushed. When the first ship receives the return sound 
wave, one half the distance traveled by the ribbon will 
Here is the 
A ship sounds whistle or fog horn, at the same 


indicate the distance between the ships. 
formula. 
time making a dot or dash upon the traveling ribbon 
The ribbon travels twenty inches before the sound re 
turns. That means that the ships are 19 times 1,100 
feet 
proaching each 


apart, or about two miles. If the ships are ap 
other, after a little the 
record, say, sixteen inches. That means that the ships 
are 8 times 1,100 feet apart. 
from each other the ribbon will run farther during the 
round trip of sound. After three or four round trips of 
sound a general idea of the speed and direction of each 


ribbon will 


As the ships move awa) 


ship would be conveyed. The record of each ship would 
be the same, as a dot or dash would be recorded upon 
the ribbon 


The records would soon show about how far away the 


simultaneously with the answering blast 
companion ship is, whether it is approaching or reced 
ing, and at about what speed. 

Two incidental matters suggest themselves. In case 
of ships where there is no equipment of traveling ribbon 
a good stop watch, accurately manipulated, would be a 
fairly accurate substitute. Where a wind is 
hard enough to interfere with sound travel, the 
that the distance is averaged upon a round trip basis 
would seem to equalize, somewhat, this problem. If the 
wind retards in one direction it will accelerate in the 
other direction. I am well aware that there are other 
difficulties in the way of the successful use of sound to 
locate the position of ships in a fog. But 
difficulties in the way of every real improvement 
I believe it will 
be overcome through some system of sound signals and 
Therefore, I offer my 


blowing 


fact 


there are 
Some 
time the fog problem will be overcome. 
automatic time records sUugzES 
tions with the hope that there may be some hint in them 
that may help those who are working along this line. 

Syracuse, N. Y. J. B. West 

Utilizing Vacuum Suction in a Carbureter.—-In a pat- 
ent, No. 1,108,181, to Edmund J. Kane, of Chicago, 
assignor to International Harvester Corporation, is pro- 
vided a carbureter having an air passage way with asso- 
ciated fuel and water inlets and in which is localized a 
vacuum eaused by the suction of an engine around such 
inlets in accordance with working conditions to make 
the operations of the engine economical under all con- 
ditions. 
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4e—GALVANOMETER AND ACCESSORIES FOR 
SELENIUM PHOTOMETER 


The Electrical Measurement of Star Light 


How Modern Technical Advances are Utilized in 


Astronomy 


By Joel Stebbins, Professor of Astronomy in the University of [linois 


LTHOULGIL astronomers have studied the = star 
A sinee the time of the Chaldeans, it is less than a 
entury since any exact measures have been made of 
it which comes to us from even the 


heavenly bodies There would seem 





n the measure 


elentifie importance 
ment of the candle-power of one of the little points of 
light in the sky, and there is not much of special in 
terest unless that star happens to fluctuate in light. If 
we should find that the stars, as a rule, are all grow 


ing fainter and dying out, it would be a natural con 





clusion that un, which is only one of millions of 
stars, is likewise diminishing in splendor, and the fu 
ture of the eurth i f course wrapped up in the main 
tenance of the sun's light and heat. As a matter of fact 


it is found that many of the stars do change in light 


periodicalivy, some according to definite laws, and others 
quite irregular ind in a fashion which cannot be pre 
dicted There is a certain class of these objects which 
im the irse of something like a year, vary one thou 


imadfold. or even more 
The most natural instrument for the measurement of 


the light of stars is, of course, the human eye, which 





with all its drawhbacth 





sand peculiarities remains unap 
proached as an instrument of general adaptability. To 
illustrate the enormous range of usefulness of the eye, 
another un were placed near 


our own. we could look at the two bodies, with diffi 


culty to be ire, and estimate roughly which would be 
the brighter Likewise we can compare the light given 
by two of tie faintest stars visible on a dark night 


trument. The ratio of the sun’s light to 


that of one of these stars is ten million million, and 


i? eye can be used for objects of all intermediate 
grades of brichtness It is as though we should com 
jeu re yd t a distance of ten feet, and thet 
nove them to 64000 mils ind compare again, or as if 
ve uld ‘ boat ce for weighing a grain of sand 
! so a large I Surely, for generat pur 
poses the eve is ur r] ed, but for accuracy the un 
tided eve dk not come up to the standard of many 
instrument In the estimates of intensity of lights as 
i he sturs, visual obser tions are often in error 
lw per « 1) per cent r even more and no pho 
tomet or instrument ha beret levisedl which will 
reduce the « ot ! wed | the eve t 1 per cent 


Photegraphic Measurements of Star Light. 


\notber method of measuring the lig! f sturs is ft 
take a phetograp f a region of the ind ther 
mensure the star im mm thee ‘sulting negative. In 
thi e th th dditi vivantage of the per 
manent record of the plate vhich | tite independent 

hie ait , f the observer and the 

, . wa t Iw gnore ] 
ter’s night ce the introducti of | 


there has grown up a whole field of photographic pho 
tometry of stars, and many of the most striking results 
ire obtained by this method Nevertheless, the photo 
vyraphs have errors of their own, due principally to the 
non-uniformity of the sensitive film, and astronomers 
have been looking for some other means of increasing 
the accuracy of the results 

In these days of mechanical and electrical wonders 
even an astronomer may be behind the times if he looks 
through a telescope instead of letting a machine do the 
work, and such a problem as measuring the light of 
stars may call in the aid of electricity for its solution 
At present there are two or three methods being devel 
oped whereby the light of a star is converted into an 
electrical effect, and in this way a measure is made 
rhe first method which has led to results depends upon 
the peculiar properties of the element selenium. This 
substance is much like sulphur in its chemical action, 
and like sulphur, exists in several allotropic forms. It 
has been known for many years that the crystalline 
form of selenium changes its electrical resistance when 
exposed to light, and various attempts have been made 
to utilize this property as a principle in some photo 
meter. The idea is attractive and very simple. Let a 
16 candle-power lamp be placed at a given distance 
from a selenium instrument Exposure te this light 
will change the resistance of the selenium, which may 
be measured with a galvanometer. Let the apparatus 
be arranged so that the scale reading is 16 for such a 
lamp, 10 for a 10 candle-power lamp, and readings for 
other lights in proportion Imagine the change in the 
lighting industry if a householder could test the candle 
power of his lamps with the same ease and certainty 
that volts and amperes are now determined! However, 
the combined efforts of many experimenters have not 

muced such an instrument, principally because of the 
idiosyncrasies of selenium. In the first place, this ele 
ment is usually sensitive only to red light, and the re 
sults are not directly comparable with those of the eye 
as the latter is affected by all of the colors which make 
up white light, the maximum visual effect being in the 
vellow But worst of all, light-sensitive selenium is 
peculiarly unstable and erratic in its behavior, and no 
experimenter has ever solved to his own satisfaction 
the mysteries of this substance 

In Fig. 2 is shown a selenium cell of the usual form 
made by Giltay of Delft, Holland, whose product is far 
uperior to that of any other maker at the present 
time Two wires are wound in a double spiral about a 
flat insulator. and the spaces on one face are filled with 
selenium which is afterward sensitized. The expres 
sion “selenium cell” is a misnomer, as the arrangement 


is simply a resistance or “bridge,” the selenium ele 
ments being connected in parallel and the two wires 


ire brought out at the back of the case. The exact 


method as used by Giltay for treating the selenium is 
i trade secret, but one way is to heat the cell to about 
217 deg. Cent. (423 deg. Fahr.), when the selenium 
melts, and then let the crystals form during slow cool- 
ing. As a matter of fact, the best procedure is a secret 
to everyone who has ever tried it, as a half dozen cells, 
all made together in exactly the sume way and an- 
nealed side by side in the oven, will show great varia 
tions in quality, usually most of them bad. A good cell 
of this character has a surprisingly high resistance, 
about 1,000,000 ohms in the dark, but exposure to 
strong daylight will reduce this to 20,000 ohms, about 
nhfty times smaller. After such a decrease, however, 
the cell will require a whole day in the dark to recover 
its original condition and sensibility. 
Using the Selenium Cell. 

In the application of the selenium method to the 
stars, since we are concerned chiefly with variations of 
light intensity, it is immaterial whether the instrument 
is sensitive to the red or not; the main thing is to get 
rid of the irregularities of the selenium. Here it has 
been found that the temperature should be low as well 
as uniform, and, strange as it may seem, the power of 
a telescope is greatly increased if the selenium is sur- 
rounded with an ice-pack. It is literally true that this 
arrangement increases the effective sensibility of the 
apparatus one hundred-fold over what it would be in 
the summer months if the ice were not used Fig. 1 
shows such an ice-pack at the end of the telescope of 12 
inches aperture at the University of Illinois Observa 
tory. Wires lead in conduit from the photometer on 
the moving end of the telescope to a galvanometer on 
a solid pier in an adjacent room, Fig. 4. Two obesrv 
ers are of course necessary, one to point the telescope 
and expose the selenium to a star at the focus of the 
large lens, and the other to read the galvanometer and 
record the measures. On _ fairly bright stars, the 
selenium photometer gives results accurate to some- 
thing less than 1 per cent, but not yet to the tenth of 
a per cent which astronomers would like to have. 

It would lead us too far afield to describe in detail 
some of the recent results in other lines of astronomy, 
but there is one product of spectrum analysis which is 
of special interest here. Peculiar changes in the spec- 
trum lines of various stars can be explained only by 
the proximity of large planets or companion stars com- 
parable in size with the main bodies. In fact, four out 
of five of all the stars thus far tested with the spec 
troscope show this peculiarity, and it may ultimately 
he found that the star which exists by itself is the ex 
ception. Our sun has a family of relatively small 
planets, the nearest, Mercury, requiring eighty-eight days 
to revolve in its orbit; but among this new class of 
double stars are found many systems where the two 


(Concluded on page 415.) 
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A view of Fort Ertbrandt, part of the Antwerp defenses, blown up by the Fort Starbrouck after its destruction by the Belgians to prevent its falling 
Belgians before they left. into German hands when Antwerp was taken. 
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The facade of the Royal Courts of Justice in Brussels, showing the German A public square in Malines after the second German bombardmert. The 
sandbag defenses prepared for an emergency. terrible effect of modern shell fire is only too apparent. 
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An English armored motor car conveying an aeroplane. 
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A company of Turkish infantry. These men have been trained chiefly 


One of the rotary cupolas of Maubeuge. The shell of a German siege gun 
by German officers, 


evidently blew off the roof after penetrating the wall armor. 
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The French Campaign. 
T HROUGHOUT the week the Allies have maintained 
policy of a defensive They 


i further development of their 


their gener campaign 


are evidentiv waiting for 


military trength before they aggressive tac 


adopt the 


tik that alone can give them victories Their de- 
fense is, however, an active one, in that they deliver 
mter blows whenever an opportunity offers. 

This war is undoubtedly going to last for many 
month rhe Allies have no idea of giving in to the 
German demands, while the latter are unlikely to make 
concessions when the fighting is in their favor. If the 
contest becomes one of endurance the present tactics 


of the Allies in the west should prove very much to 


their advantage The German assaults are enormously 


and involve losses probably twice as 


When the 


expensive in tive 


great a those of the defenders attack 


ailants compensate for their 


are succes fu the 


killed and wounded by subjecting the fleeing troops to 


increased by the stragglers and 


the captives. The Germans in the recent fighting have 


suffered the lisadvantage of the attack without the 


compensating advantage of the pursuit 

rhe Allie have made local aggressive moves, how 
ever, in three districts In the north they have en 
deavered to handicap the German campaign against 


Dunkirk by pushing salient beyond Ypres 


forward a 


that threates take in flank any advance either to 


it nerth or to its south As long as the Allies can 
maintain thi position they can prevent any serious 
progress of the Germans toward their objective on the 


listrict southeast of Verdun, the 


French have been making strenuous effort to dislodge 
the Germans from their position on the Meuse River 
at St. Mihiel Their army from Verdun has pushed 
astward fifteen miles from the river, while an army 


fron Toul ha northward so as 


attempted to advance 


to cut in behind the German salient The Germans 
have heen able o far to hold back both forces suffi 
ciently to maintain their possession of this breach in 
the Meuse fortified line and of the bridge over the 


French have also made an advance and 
Altkireh 


tt has changed 


in Aisace the 
in the number of 
hands. during the war bids 


Winchester 


This city 


fair to rival the record in the civil war of 


Valley of Virginia, which in the 


vwivanee and retreat of the various campaigns was 
eaptured or recaptured more than ten times This 
Sisatian move of the Allies seems so far due rather to 


yveankening of the German defensive force rather than 
effort of the make a 


Rhine against the Ger 


tse any determine French to 


trategic move by way of the 


man flank 
The German ire now confronted with the need of 
making some serious inroad upon their opponents’ 
nile while they still hold the advantage due to 


better preparation for the war Both in the east 


ml in the west the Allies have attained such strength 
longer hope to 
They 


hopes of 


in the tleld that the Germans can ho 


be superior in both theaters of operation. must 


order to secure 


vrifice one campaign th 


urceess in the other 


eem to have weakened their cam 


At present they 


paign in Russia, while they have not yet developed on 


tern front the blow that they must deliver if 


the we 
they hope to break through the line of the Allies. Vig 


been made at various points, but 


pushed in the strength that 
involving all of 


attack have 
yet been 


orous 
no midvance has 
would indieate an aggressive move 
ihe German forces in the west 


The campaign to push forward the German line along 


the North Sea ist ha been carried on a 1 more or 
less local fight, extending over the 60-mile front from 
Arras to the sea The German attacks between Dix 
mude and the sea were hard pressed and secured for 
them a foothok t on the west bank of the Yser River 
it the becinuning of the week About 15,000 men crossed 
and captured t] Belgian trenches along the river 
bank The advance, however, led them into a Belgian 


trap, for the water in the lower stretches of the river 


ix higher than the surrounding country, and is held 
back only |} like r levees along the banks. When 
the Germans had pushed forward into the low grounds 
the Reigia if fl like ind isolated those troops 
that were not ove } ed byw the flood The German 
eft to reach Dunkirk by this route have then ended 
im «ii t 

Vigor mita were also made along all of the 
line from i? nude to Art but the cer red reports 
do not t strength. Most of tl vere cer 
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there seem 


Germans to 


however, 
to have efforts by the 
break through after the failure of their campaign north 


Opposite and La Bassée, 


Ypres 
been determined 
of Dixmude, 


Throughout all of the rest of their line in France 


the Germans have been content merely to bombard 


the enemy’s line and to make sufficient minor attacks 
or reconnaissances in force to feel out the hostile posi- 
tions and to insure the retention of full strength in the 
opposing troops. 

The. Russian Campaign. 

The fighting in Russia has now developed to an ex- 
tent that makes it that in France. 
The opposing armies are now lined up on a continuous 
Mountains for 
Wloclawek in 
border there is an 


rival in interest 


from the 
Vistula 


front extending 
300 miles to the 
Poland Along the 


battle 


Carpathian 
River, near 
East Prussian 


other that is separated by 120 miles from the 
lighting west of Warsaw, but which must, nevertheless, 
be considered part of the general battle on account of 
its immediate influence upon the rest of the campaign. 

The 
check at the 


have been forcing the fighting. 


campaign ended with the 
Since then the 


Their strategy is excel- 


aggressive 


River. 


German 
Vistula Russians 
lent and worthy of more than a passing glance. 


When the German invasion from Silesia first devel- 


oped in force, the Russians had an equal force along 
the Vistula They took no 
chances, however, and called in troops from every direc- 


with which to stop them. 


tion, even at the expense of abandoning captured terri- 
tory. When everything was prepared and their superior 


strength was assured, they turned loose their armies 


on the Austro-German line. 

The German north flank was attacked in front oppo- 
from Novo 
This same move was repeated at 


site Warsaw, while an army Georgievsk 
threatened its flank 
each successive position occupied by the Germans until 
the latter back to the line of the Warta 
River, three quarters of the way to the border. The 
latest that the Russians 


have now captured a part of this line at Kolo, 100 miles 


were driven 


news from Petrograd claims 
west of Warsaw. 
This 


posed the German 


Russians west of Warsaw ex- 


line farther to the south to attacks 


success of the 


from two directions and forced this portion also to re 
The Vistula 
and pressed their attacks upon the Austro-German Lines 
forced back 


The Russians are now 


treat to the west Russians crossed the 


until they have been to Przedborz, Kielce, 


and Sandomierz making great 
efforts to break down the resistance of this part of the 
opposing line. A victory here would threaten the flank 
of the 


Russians a 


give the 


that in 


Austrian line in Galicia and would 


chance to repeat the same moves 
September forced the Austrians to retreat to Tarnow. 

The line of 
to Przemysl and then strikes south through Chyrow 
and Stary Sambor-to Turka, in the foothills of the Car 
fight 
troops to sup 
While the Aus 


Prze 


fighting in Galicia follows the San River 


pathians. On this wing the Russians have been 
ing on the defensive while massing their 
port the aggressive moves in the north 

trians have made attacks at Leizaisk, Jaroslav, 
mysl, Stary Sambor, and Turka, they have been repulsed 
relative 
the troops this theater is 
like that along the center of the line in France, a dead- 
lock 


other parts of the battle area. 


without result on the positions occupied by 


The fighting in somewhat 


while waiting for the outcome of the conflict in 


The fighting in East Prussia has been like that in 
Galicia. The Russians have, until the last few days, 
contented themselves with a defensive campaign. They 


are now taking advantage of the weakening of the Ger 
man strength to press back this part of the German line 
also 

The fact of the 
theater of operations is the demonstration by the Rus- 


noteworthy fighting in this whole 
sians of their ability to force the Germans to retreat. 
Neither side has yet The 


Germans and Austrians have retreated in time to save 


suffered a serious disaster. 


the fighting strength of their armies. 


Random Reflections 
By “Irresponsible” 
thinking is the 
kind of intellectual 
untrammeled free- 


c= RAGEOUS, free, sincere 
breath of science No other 


activity has achieved such entirely 


very 


dom. The scientific man recks nothing of the shibbo- 


leths which hamper the artist; his choice of problems 
and his choice of treatment is never open to the ener- 
vating classification thing pleasant or 


which labels a 


unpleasant. He is quite outside that point of view. A 


detailed analysis of tumors is not labeled unpleasant, 


and a detailed analysis of spectra is not labeled pleas- 
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ant. Applied to scientific work that method of classifi- 


cation is seen to be irrelevant. It is interesting to note 
the reason for this, and it will then dawn upon one, I 
think, that the equally 


when applied to works of art, especially modern art. 


method is almost irrelevant 


But there have been people who have applied this 


kind of criticism to science itself. 
once pointed out to Huxley that the theory of evolution, 


A clerical gentleman 


applied to man, was degrading and offensive. Huxley 
replied that his had slightly misunderstood 
the point at issue; the doctrine might 


opponent 
be unpleasant, 
but was it true? There are these two types of mind; 
those who seek for truth, and those who apply the jam 
criterion and don’t taste 


The jam school has a lot more to say for itself in mat- 


reject all ideas which nice. 


ters of art than in matters of science, partly because 


most scientific theories affect its palate neither pleas- 
antly nor unpleasantly, but have a sort of neutral taste. 
Another that by facts 
instead of science has 
that al- 


and do occasionally 


sticking to provable 


reauson 1s, 


adopting pleasant imaginings, 


made good, and made good on such a scale 
though the jam philosophers may 
attack. It is true there are some 
slight that the 
planet earth is small, and that even the sun is by no 


But they comfort 


rail, they dare not 


gentlemen who take it as a personal 


means the boss star of the universe. 


themselves by reflecting that mind is mightier than 
matter, and they imply, although their modesty usu- 
ally forbids them explicitly to state, that their own 


minds are rather better class products than any others 
which are likely to have been evolved in our particular 
universe of about five hundred million stars. 

Now I think these people are in the majority and I 
think that is a bad thing. I think that a 
try most of whose citizens are engaged in manufactur 
bad if the 
material prosperity. 


very coun 


ing and consuming jam is in a Way, even 


jam making is a source of great 
Henri Poincaré starts one of his books with the remark 
Nine 


the chief end is to 


that the chief aim of man is to search for truth. 
of ten will tell you that 
These are the two points of view 


people out 
search for happiness. 
and they 


people. 


split up the whole world into two kinds of 

Most artists and men of science belong to the truth 
seekers and most business men belong to the happiness 
seekers. The second school values science for its useful 
applications and art for what agreeable amusement it 
provides. For the benefit of the devotees of happiness, 
presidents of the British Association make long speeches 
pointing. out that pure mathematics, for instance, really 
that 
miles an hour slower had it not been for some patient 
lifetime finding out 
little circles could be fitted inside a big one. 


is of some use; and electric trams might go two 


individual who spent an absorbed 
how many 
Such speeches are quite unnecessary: science needs no 
As Poincaré points out, we have an 
find out. I feel 


I don’t bother to point out that by 


such justification. 


instinct to know; so we proceed to 
hungry; so I eat. 
eating I add to my physical and mental efficiency, pro 
long my life, and continue to benefit the world by writ 


ing more columns for the Screntiric AMERICAN, I 
might even have difficulty in justifving my eating from 
that point of view; there may be people who doubt the 
usefulness of my activities, who think that my articles 

still, we don’t want to go into that. 

Now, just as it is incorrect to measure science by the 
pint pot of pleasure, so it is, I think, incorrect to meas- 
that 


rather more complicated, because beauty 


ure works of art by standard. The problem is 
should be an 
difficult 
literary critics of the jam school 


unbeautiful 


and beauty is an extremely 
thing to define. But 
don't that a 

when they say it is unpleasant; they mean merely that 


uncomfortable. 


essential of art, 


mean piece of literature is 


things are described which make them 
Perhaps a character in the book reminds the critie of a 
man who lent him $50 and expects it back; 
fortable thing for a professional literary critic. 
don’t know anything 
about art as art, but I like.” This is all 
very well for the business man, coming home tired from 
a busy day spent in supplying railway buffets with 
hard-boiled eggs, or for a successful play-producer in- 
perspiring dram- 
atist who has incautiously let drop the word “art,” but 
a professed critic with that attitude is a man unfit for 
his job. If a work of art is vivid, moving, beautiful, it 
is all right; and it is equally all right whether it be a 
realistic study of life on a leper island, or 
of two sweet chil- 


an uncom 
How 
often one hears the remark: “I 
know what I 


terviewing the young and nervously 


grim, 
whether it be an affecting account 
talking sentiment their daddy in heaven. 
Both could be done. I should prefer the leper 
it’s more original, for one thing, but I hope I 
could praise the sweet children. 


dren abdut 
well 


island 
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A Museum of Devices for the Elimination of eliminating fatigue is the chair; and, if you come to sidered standing work, may, through the use of a spe- 


~~ 


————EE 


: ere . . Providence or visit any of the factories where the de- cially devised chair, be done with greater ease and the 
essary Fatigue in the Industries Mg 
tis 4 : nd " vices there exhibited are installed, you will find that same speed and efficiency, while the worker is sitting. 
By Frank B. Gilbreth the first rule followed is “A chair for every worker, The chair is most inexpensive and easy of construction ; j 
‘ 


EFORE the breaking out of the European war this 
ic might well have prided itself upon being an 
age of waste elimination. For a time the 


whether he needs it or not.” 


Fatigue eliminating chairs are of various types, some 


is provided with a projecting foot rest, which enables 
the man to push the file as comfortably, sitting, as 
when he stands up; and is of such a 
height that the man can work part of the 





emphasis was all upon cutting down waste 
of material; but lately the emphasis has 
been shifted to the human element, and 
such phrases as “Safety First” have be- 
come the slogans of the day. 

With this consideration of the human 
element has come the realization of the 
importance of fatigue, and the necessity 
of allowing the worker all possible oppor- 
tunities to recuperate from it. Provision 
for such recuperation is the basis of most 
welfare work, which consists of providing 
rest rooms and lunch rooms, social halls 
or other places of amusement, where the 
worker can go before working hours, dur- 
ing his noon hour or afterward, to relax 
physically and mentally, and to get back 
his working strength. 

In the majority of places to-day, how- 
ever, it has not been recognized that 
fatigue is of two kinds A certain amount 
of fatigue is necessary fatigue, which the 
very nature of the work done demands, 
and which can be excellently dealt with 
through such devices as are provided by 
welfare work, or by the home reading box 
movement and other plans of scientific 
management. But a large amount of the 





fatigue accumulated in the average day’s 





time standing and part of the time sitting. 

Another type of chair illustrated is spe 
cially devised to permit the worker to 
stand part of the time at work which has 
usually been done sitting. It is useful 
in rest intervals. For example, in a 
certain industry where cotton cloth is 
folded, the hour is divided into a number 
of work periods and rest periods, which 
alternate—four periods of work to one of 
rest, with a longer rest period at the end 
of the hour. During certain of these 
periods, the worker sits; during others, 
she stands. This type of chair allows her 
to go from the sitting to the standing 
period in the quickest time, and with the 
least amount of effort possible, and, incl 
dentally, has proven itself so comfortable 
that the worker who has once been sup 
plied with one considers it her personal 
property, and refuses thereafter to give 
it up. A third type of chair is a modifi 
eation of a chair that is already in use, 
so that it will be the most efficient device 
possible for the worker using it. Many 
chairs, which are originally well adapted 
to the work and the user of the chair, 


become so worn in time, that the chair is 








work is entirely unnecessary, and is caused 
by such perfectly obvious, but often un- 
noted conditions, as wrong lighting or 
heating or ventilation, vibration, standing instead of 
sitting, or working at machines or benches, and on 
chairs or stools which are of the wrong height. 

Ask any manufacturer to walk through his plant and 
spend a half day himself making a fatigue 


Chairs designed to eliminate fatigue. 


of which are shown in the accompanying illustration. 
One type is devised in order that a kind of work which 
has always been done standing, may be done sitting. 
For example, heavy filing, which has always been con- 


neither comfortable nor useful In this 

case, often, such an inexpensive and easy 

remedy as boring out four blocks of wood 
and fitting them to the legs of the chair will bring the 
chair back to its originally desired height. 

A fourth type of chair, which will cut down 
fatigue, is one which eliminates unnecessary vibra 
tions. An ordinary chair, which has 
shown itself useful and comfortable, 





survey ; that is, deciding just what fatigue 
the work done in his plant is causing, and 
what proportion of it is actually necessary 
or productive. Ask him to count how 
many fatigue eliminating devices he has, 
and to find, if he can, in how many places 
a study of fatigue elimination has been 
made. The result will astound him and 
you. 

In order to bring this subject of un- 
necessary fa’ -ue to popular attention, we 
have started, in Providence, R. I., a Mu- 
seum of Devices for the Elimination of 
Unnecessary Fatigue. This consists, at 
present, of but half a dozen simple devices, 
all but two of which have come from our 
own work, in spite of the fact that we 
have sent out tens of thousands of letters, 
asking for co-operation in this work. It 
is not that co-operation is lacking, but sim 
ply that so few such devices exist; for we 
have received many replies, stating, “We 
would gladly send such devices, if we had 
any, but we have never given the matter 
any thought.” 


Interest in this museum is bound to 








may be provided with springs which 
relieve the operator of 100 per cent 
of the vibration of the floor, where the 
type of work done makes such floor vibra 
tion necessary. In a certain factory 
where such non-vibration-chairs were in 
troduced, the operators, at first, dic not 
like them; but in at least one case, a gir! 
who had been given this type of chair, 
and who was later put, for one day, back 
on the old kind, was so much affected by 
the vibration that she went home, at the 
end of a half day, sick. 

A fatigue eliminating device is not nec 
essarily a chair. It may well be some sort 
of a packet, which will bring the goeds 
to be fabricated or assembled closer to 
the hand of the worker. It may be some 
sort of chute to carry off the finished 
product. But the chair is typical of the 
devices exhibited in and advocated by this 
little museum, for it emphasizes, not so 
much increased production, as decreased 
fatigue. 


A Flood-proof Road 








grow during this coming year, because all 
of the members of the second summer 
course of scientific management, which 


Road along the Connecticut River, swept by a flood. 


W ATER is a great enemy to all pave 
ments, whether it permeates through 


the soil under the pavement or directly 





we conducted at Providence this summer, 
have promised to start museums of the 
same kind at their colleges. Within the 
last few weeks we have received letters 
from the three professors who came from 
one of the colleges to attend the course, 
that they have begun active steps to start 
their museum by appropriating money 
enough for the beginning, and that they 
felt sure that interest in it would extend 
throughout the entire State which they 
represent. This is encouraging news. 
The colleges have thus shown themselves 
ready and willing to lead the way, but 
extended interest and rapid progress de- 
peng much upon enlisting the co-operation 
of the industrial world. 

Now the average American manufactur- 
er is not only beginning to install all de- 
Vices which will increase production, but 
he has, especially of late years, a strong 
realization of the importance of the human 
element; and certainly, as soon as he 
comes to think in terms of the elimination 
of unnecessary fatigue, our collection of 








through the pores of the surfave. Of 
course the more porous the road surface 
the greater the effect of the water. Even 
excessive sprinkling that keeps the road 
continually in a wet or muddy condition. 
is injurious. Evidently, then, po more 
severe test can be imposed upon a road 
than to have it swept periodically by a 
flood. 

The road that runs from Middletown to 
Cromwell, Connecticut, parallels the Con 
necticut River. In the spring time the 
floods that come down the river sweep over 
this road, submerging sections of it to a 
considerable depth. One would expect the 
macadam to be seriously damaged, but, lo 
1912, it was laid with a surfacing that is 
proof against such harsh treatment. 

One of our photographs was taken on 
April 23rd last, showing the road deeply 
covered with the waters of the Connect! 
cut. A similar flood was experienced in 
1913. The other photograph was taken 
from the same spot on May 2nd, 1914 





showing the road to be absolutely free 





devices will grow rapidly. 


One of the most obvious devices for The same spot ten 


from injury. No repairs were required 


days later, showing the road undamaged. after either flood. 
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serve the purpose very satisfactorily. When the machine 





























































arrives at the wood pile, it is blocked in any convenient 


A Windshield for the Motorcycle 


TH alisy enn ove hirty miles per hour is spoken : 
‘ manner, as shown in the photograph, and then one attend 
4 of ; i hig f over forty miles per hour as a , 
ant feeds the wood to the saw, while the other controls 
vale, and of over sixty miles per bour as a burrican ; a : 
the operation of the engine. 
iin peal of motorevele varies, of course. with the 
condition of the road, the capacity of the machine and 


A New Explosive 


the speed mania of the rider but a rate ler 2 miles 
per hour may b vo iered rathe ‘ i the average 5 grees have lately been made in the mines of the 
velocity or mul re vill be f vhere between Anaconda Copper Mining Company at Butte, Montana, 
thirt ind fort ‘ He e the average ride of a new explosive called sabulite. It is a recent Belgian 
even ti g¢ vind so high as almost to invention, and is already in use in mines of Australia and 
issume the ‘ fa gale, and if in addition to his New Zealand. 
displacement he road there be an opposite displace The points of superiority over dynamite claimed for the 
mer f the th pect to the road (in other words new explosive are its greater strength, and its safety and 
ah | n! t er may experience the sensation of freedom from noxious fumes. It is said to be from 30 to 
cleaving i hive in the best of weather this 50 per cent more powerful than 45 per cent dynamite, 
is discomfort t vinter the chilling effect of such depending upon the age of the dynamite. It cannot be 
1 blast ’ me wh sufferin the lower limbs of exploded except with a detonating cap, and the products 
the rick i t ire apt to become numb with the of the explosion are so harmless that workmen can resume 
cold The ‘ of automobile encountetl just as work in the face of a closed drift immediately after the 
tre i blast, but be heltered by the inclosed body of blast. It does not freeze, nor deteriorate with age if kept 
t} eld as well. Of dry. In the Anaconda tests, cartridges of sabulite were 
‘ cn ‘ ‘ { e all the comforts of burned, bored through with a white-hot iron rod, ham- 
sutemoh f cle, but it would seem a simple mered upon an anvil and shot through with rifle balls 
matter t ip) hield of light construction on the without explosion When used with a detonating cap, 








twe Ine oul rotect the rider from chill however, in a very hard granite face the blasting effect of 
Hlatnt sabulite was fully equal to that produced by dynamite. 
Phe acc ’ ug photographs illustrate a simple type The powder is a simple mechanical mixture of nitrate 
of motores ousisting merely of a U-shaped frame of ammonia, trinitrotoluol and calcium silicide. The last- 
lnmped to the handlebar ind the front fork of the named substance is the characteristic ingredient in sabul- 
machis im tl tretched a canva shield with a ite. It is a recently discovered product of the electric 
semi-cireular « i d window at the top The shield is furnace. It is the comburent element in the powder, and 
noi so high that the rider may not look over the top of it takes the place of the powdered aluminium sometimes 
when | se cle i ever, when assuming his normal used in ammonium nitrate powders. Calcium silicide is a 
riding posture e will find that his eyes come on a level much cheaper commodity than powdered aluminium, be- 
with the window to the hield \ in extra protection for sides being stable under ordinary atmospheric conditions, 
the lower limb ipron is fastened to the frame of the In combination with the other two ingredients, the mix- 
motorcvele back f the front wheel, and extends below ture seems to produce the quick combustion and the high 
the foot rest Thus the rider completely protected by generation of gas necessary for an ideal explosive. 
Windshield of st ight construction as to add very The composition of the gaseous products of the explosion 
il weight t ! of sabulite bear the following ratio in volume to each 
other: Water vapor, 0.60; nitrogen, 0.51; hydrogen, 0.02; 
Novel Uses for Automobiles carbon dioxide, 0.07. The only solid products are silica 
FEY accompanying photographs show that an automo and lime. An analysis in Australia o the atmosphere of 
l biie may be made to serve a number of useful purposes an inclosed gallery immediately after an explosion of 
aside from thet of transportation rhe motor vehicle is sabulite gave the following results Nitrous fumes, 00 
really «a portable pows plant which may be brought to per cent; carbon monoxide, 0.0 per cent carbon dioxide, 
the work and the iD the use of simple mechanism 0.26 per cent. 
its power muy | employed to drive a machine or tool, 


Large Air Propeller Boats 
> omy latest production in the way of gliding boats 
is the 


Many commercial vehicles are fitted with attachments 


for auch auxiliary vork ne of our photographs 


shows a motor car used by the Boston Water Works arge air propeller craft which Engineer 


which cme the water gates when a main has Chk. Roux is running on the Seine It carries 


broken, much faster than it can be done by hand. as many as twenty-five persons, and is built 


When a breal reported the repair men dash for very practical use, it being intended mainly 
to th cene as quickly as possible in the emerg for shallow streams in the colonies where ordi 
ency car, drive the shutoff nearest the break, nary craft cannot run, aquatic plants being 
and fit on thel uplings as shown in the illus another disadvantage which is not felt by the 
tration, then in a few minutes the motor closes gliding boat The body is of steel, 26 feet 
the gute Hieretofeore it has taken anywhere long and 3 feet wide, the draft being only 10 
from thirt ty minutes to close the largest inches for a two-ton load. A 60 horse-power 
gnutes by hand v the may be closed by the Rossel gasoline motor of four-cylinder type 
motor of the ir i from five to six minutes, drives the aerial propeller by chain, it being 

Our other photograph show i homemade attach placed at the extreme after end of the boat. 
ment to’ ar smtomobil which consist of a saw Propeller is of wood and four-bladed, about 9 
mill The moter has a 15 horse-power engine, feet in diameter, and runs at 800 revolutions per 


to the crankshaft of which a circular saw is geared minute. When fully loaded, the total weight is 4.5 


A platform or table in front supports the wood as it tons, and speed can reach 12 miles an hour. The mo 
is fed to the saw rhe speed of the saw is governed by tor is mounted forward under a hood which shields the 


controlling the motor from the steering wheel in the usual pilot, while a light canvas roof is stretched over the mid 


wat This sawmill on wheels is moved around from place dle of the boat, with cross benches for the passengers. Trials 
to place, wherever there is a wood-cutting contract Owing to with the colonial glider on the Seine were so satisfactory that 
the rough usage to which it was subjected the rubber tires soon the inventor is now engaged in designing a larger craft on the same 
gave was md i owner has replaced them with wooden tires \ windshield for the lines, which is to be 60 feet in length, and will carry a load of 15 
As the machine o longer used for high speed travel, these tires tons. It is intended for use in the French colonies on the Mekong River. 


motorcycle. 


























c— 





imergency car closing the gate of a water main. Automobile fitted up as a portable sawmill. 
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RECENTLY PATENTED INVENTIONS 

The mn ire open to all patentees. 
— are inserted by special arrange 
ment wit the inventors rerms on applica 
tion to the Advertising Department of the 
ScIENTII AMERICAN, 


Electrical Devices. 


SAFEGUARD LIFE AND TELEPHONE 
ATTACHMENT I EK. ROSENTHAL 402 E 
ond St Argenta, Ark In this patent the aim 
jis to provide nechanism for installation in 








homes pitals, factories, warehouses and the 
like, for protecting and safeguarding lives and 
a 
— & 
SAFEGUARD LIFE AND TELEPHONE 
ATTACH MENT 
propert i is¢ fir wherell eans is pro 
vided iutomat ling an alarm and 
atat befor the fir ga d too great 
a headway to extingui | 
ELECTRIC FAN SCREEN AND GUARD 
B. F. Frirrs, 619 Market St., Chattanooga, 
Fenn. The screen is prefer constructed with | 
a front member having rearwardly extending 
portions so that the front member will guard 
the front and sides of tt I rhe rear of the 
screen which is detacha secured to the ex- 
tending portions of the front screen member 





ELECTRIC FAN SCREEN AND GUARD 

may be permanently secured to the fan motor 
casing, or, if desired, this rear reen member 
may le constructed in sections which are 
hinged together and which may disposed 
around the fan for guarding the rear of the 
fan when the rear screen member is secured to 
the rearwardly extending portions of the front 
screen member 

MOTOR J. W. Lavrent, 8. 673 


CURRENT 
; Spokane, Wash. This 
motor supported on a 





me St invention re 


lates to a floating struc 





ture and adapted to be raised and lowered rela 
tively to the stream, the motor, when lowered, 
presenting a broadside upstream Means pro 
vide for raising and lowering of the motor for 
the proper bracing of the frame parts and the 
motor 
Of Interest to Far 

HAY AND GRAIN STACKER.—J. M. Har 
vEY and J. A. Harvey, Ogden, Kan The in 
vention relates to stackers for hay, grain 
straw leaves and the like and possesses a 

a 






a 
| ie th 
K J] r 
HAY AND GRAIN STACKER. 
| 
number of distinct advantages, being especially | 


| 
adapted for forming stacks of large size and} 
being easily, operated by 
penditure of 


aid of a minimum ex 


labor An engine supplies power | 


ready 
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| both for shifting the position of the machine! 
and for raising and lowering the jointed plat 
form 


| 
CULTIVATOR.—A. RASMUSSEN, Edgemont, 


S. D. This invention relates to improvements 
in cultivators, and particularly to a corn culti 


vator, and has for an object the provision of | 


an improved structure which is designed for 





CORN 


CULTIVATOR. 


use in what is known as dry farming, so as to 


maintain the soil in proper condition, and to 
reduce the foliage of the corn to a minimum 
whereby the strength may go into the stalk 


and 
ing the cutter so as to adapt the same to corn 
of various ages 

SHEAF HOIST AND CHUTE 
Fetrow AND E. Epervy, R. F. D., I 
chaniesburg, Pa This refers to 


ear. Means provide for raising or lower 


W. G 
Me 
apparatus 


» 


ox S 
an 


| more particularly intended for elevating sheaves 


of unthrashed grain to barns or other outbuild 


ings, or onto stacks or mows The invention 


chute so arranged as to 


the 


contemplates also a 


distribute the sheaves over mow or room 


Ot General Interest. 


MATTRESS DISPLAY RACK A. FISHER, 
1305 So. Lamar St., Dallas, Tex In the pres 
ent patent the invention has reference to mat 
tress racks in which slidable trays are adapted 
to be projected beyond the front of the rack 
and supported in a tilted position for the 
proper display of the mattress 

PACK HARNESS.—H. H. Havucur, care of 
W. H. Hilligass, Payson, Ariz This invention 
has reference to a harness for securing packs 


on pack animals, and an object of the improve 
ment is the provision of a pack harness which 


may be conveniently manipulated, and by 


means of which the packs will be properly held 
in place on the animal 
FILTER U. Hoxe, Cornwall, Pa. Mr. Hoke 


provides a filter 
tached to the 
ing surface, as 


especially adapted to be at 
discharge pipe the collect 
for instance, a and to be 
the said collecting surface 
and having means for thor 


from 
roof, 
arranged between 
the 





and cistern 








FILTER. 


oughly purifying and clarifying the water be 
admitting the same to the cistern, and 
having means for deflecting the first 
water discharge from the collecting surface out 
of the filter and away from the cistern. 
MANICURE STICK.—H. C Little 
Rock, Ark. The aim in this case is to provide 
a device wherein a support is provided for 
holding an abrading device, as, for instance, a 
file for abrading the finger nails in such man 


ie 


ES eeeecteetet ere oe 
Meet ere eth 


fore 


GIBSON, 





MANICURE STICK. 


that while the abrading surface is held 
in a manner to be easily accessible, a guide is 
furnished for guiding the nail during the 
abrading operation and for limiting the extent 


of the nail which may be abraded. 


ner 


Hardware and Tools, 

MATCH HOLDER.—J. F. O’MALLey, 126a 
W. 127th St., New York, N. Y. The improved 
match holder is more especially for 
holding a bunch of paper or wooden matches, 
and arranged to allow of conveniently fasten 
ing the bunch of matches in place and allow} 
removal of a match whenever desired 


designed 


SPRING CLIP.—T. I. A. TomMasini, Cayucos 


This 
spring or spring clip to be attached to a leaf, 
spring for keeping the leaves in place and to, 
the resiliency of the leaf spring. It 
also provides an auxiliary spring simple in con 


Cal invention provides an auxiliary, 


augment 


struction and inexpensive to manufacture 
NUT LOCK.—G BREAULT, 
Spring Ave., Pawtucket, R. I 


This 


Mineral 
invention 


comprises, in combination with a threaded bolt, 
nut applied 
its 
locking screw in 


a polygonal thereto and provided 
radially threaded 


the bore and hay 


at one of sides with a 


bore, and a 











LOCK 
its inner end provided with cross-wise 
grooves arranged at an angle to each other and 
forming four points that take into the adja 
cent the bolt and straddle the 
thread between the said grooves. 
HANDLE FASTENING I. G. 
Broadway, New York, N. Y. The 
invention is to provide a new 
handle 
fastening 


ing 


grooves of 


Burton, 1181 
object of this 
and improved 
designed for 
hatchets 


fastening more especially 


handles in hammers, axes 








HANDLE FASTENING. 
and other tools and devices, and arranged to 
permanently fasten the handle in place in the 
socket of the tool and without unduly weaken 
ing the handle 


Heating and Lighting. 


MINER'S ACETYLENE LAMP.—-Y. Ont 
| sUKA, 66 Mita Toyookacho, Shibo, Japan. The 
object of this inventor is to obtain a lamp to 


the 
should 


maintain action of lighting always perfect 
the shell be deformed by 


severe shocking or dropping, or treat 


even lamp 


} 
careless 























: 


MINER'S 














ACETYLENE LAMP 


ment in mines, and to hold the connection of | 
two tight by keeping the | 
connecting part in a continuously wet state by 
the water dropping down from the water cham 
ber to the generating whereby 
the escape of gas is prevented 

ELECTRIC HEATER AND HUMIDIFIER. 

W. C. Smirn, Twin Falls, Idaho. The in 
vention refers more particularly to a combined | 
heater humidifier | 
erated by the heating elements j 
and caused to mix with the 
temper the same and prevent the objectionable | 


| 
} 
air ordinary electric | 


parts perfectly air 


chamber 


gas 


and whereby vapor is gen 
of the heater 
heated air so as to| 
dryness of heated by an 
heater. 


| 
SHADE HOLDER F. Revrrer, care of Hi. | 


GooprrRiEND, Room 512, 6 Bast Lake St., Chi 
cago, Ill. This invention relates to shade hold 
ers of that type disclosed in U. 8S. Letters} 


Patent No 1,039,519 formerly 
Goodfriend, and the general objects are to im 
the holders of 


granted to Mr. | 


shade 


prove construction of the 
character referred to, so designed as to firmly | 
grip lamp shades which may vary in size 
within certain limits 

LIQUID FUBL BURNER.—G. E. Denman,| 


| Cajon, 
provide a 


| Saugerties, N. ¥ 


413 


Fruitvale, Cal rhis 
ment pertains to burners through which liquid 
fluid is forced out 
divided spray, the particles of which are 


355 Custer St improve 


fine, evenly sub 


into a 
made 


to intermingle with the fluid used, and by 
means of which fluid the atomizing of the 
liquid fuel is obtained 

Houschold Utilities, 

CHAIR, SOFA, AND SIMILAR FURNI 
TURE.—E. A. Horstarrer, care of Hofstzt 
ters Sons, Inc., 362 Second Ave New York 
N. Y The intention here is to provide im 
provements in upholstered chairs, sofas ant 
similar furniture, whereby an adjustable up 


holstering slat for the back frame is provided 
to enable the upholsterer to raise or lower the 
said slat according to the nature of the seat to 
be placed on the furniture 

SANITARY DISH HOLDER D. F. Currin, 
Address the Vortex Mfg. Co., 412 Orleans 8&t., 
Chicago, Ill This holder is for holding dis 





of paper adapted to contain ice cream, sundaes 
or the like, so arranged that a sheet of paper 
cut to the proper shape may be inserted in tiie 
holder so that no part of the contents of the 
dish will contact with the material ef the 
holder, and wherein the holder is so arranged 
that every part thereof may be easily cleansed 


after the used dish has been removed 


Machines and Mechanical Devices, 

APPARATUS FOR TUBULAR TRANSFER 
RING SYSTEMS.—L. Loernennerc, 60 Rua da 
Alfandéga, Rio de Brazil, 8. A This 
apparatus is for receiver, or 


Janeiro 


use as a sender 


4S a passage apparatus (intermediate station) 
for tubular transferring systems It consiats 
| essentially of a rotary gate, or valve device by 
the rotation of which the system is tightly 
closed from the atmosphere and the introdu: 
tion and removal of the cylinders or boxes is 


still 

STRETCHER.—S Ww 
Mass." This stretcher is stretching 
various flexible felt It is 
constructed with an operating shaft cn 


made possible 

Dopor, Fitchburg 

for 
such as 


use in 
materials, 
which 
tor 
which 


number of 
heads 
stretcher is 


desired 
from the 
stretching irons 


are mounted any means 
shaft 


moving 
the 


away 


carry 





STRETCHER 


MATERIALS 


FOR FLEXIBLE 


preferably supported in a stand for preventing 
its rotation its shaft, the shaft 
posed horizontally for rotation by a crank and 
gearing The stretcher is 
adapted for stretching jackets 
used in paper-making machinery 
SHREDDING MACHINE.—». 1 
Cal The principal object 
vegetable shredder comprising a 
rotatable shredding element 
this shredding element taking 
different degrees 


with being dis 


especially well 
for couch rolls 
Sruven, Hl 
here is to 
suit 
able casing with a 
mounted therein 
a plurality 
of shredding may be 

AUTOMATIC 
TORS ,» ow © 


of forms whereby 
obtained 
WINDER FOR 

FREDERICK, 3 


SPRING MO 
9 Forest St 


Jersey City, N. J. This invention has particu 
lar reference to means for automatically ep 
ing the springs wound so as to relieve the op 
erator from special attention and enable the 
machine to be actuated continually from the 








AUTOMATIC 


WINDER FOR 


SPRING MOTORS 


spring motor It self-winding de 
for a spring 
an electric motor with a 
to start and stop the motor in accordance with 
the the 
ments « the 


EXIT 


provides a 
TG 


device 
make-and-break 


vice motor, such to ine 


device 
extent of winding and unwinding mo 
spring or springs 

CONTROL.-W. I 


pDook 


288 Pulaski Ave., Brooklyn, N. Y Vo obvint 
objections, this inventor has devised a door 
structure which automatically unlocks when 
the same is approached from the interior side 
in which the means for unlocking the door r 
main inoperative as long as the door remain 
open, and automatically become operative as 
soon as the door is closed 


FOLDING 


HiLpesKnanvr, 77 


MA 
Partition St 


PAPER CUTTING 
CHINE.—F. P 


AND 


Among the principal object 





of the invention is to provide a power driven 
automatic machine which will receive pat 
from a roll or rolls, slit the same into 





ality of strips, and then cut and fol 


squares or t 





114 




















rapid succession, folded napkins of any suitable 
form 
MEANS FOR IVERNING THE SPEED OF 
WIND MOTOR I. Turneuu Romsey 
Vietoria St j twich Sydney New South 
Wales Lustra ‘ i thi ention§ the va 
riot i t t Tected 5 ertically 
hingtt the j piece to the pivoted head 
fra amd ff ing t vind wh it ich 
1 distal } x pl rt 
that ti vind r t irta 
the wind w part pred d ef 
rt ¢t t! i 
‘ t ] 
' ; 
effort t 
justa nt acting 
r epi 
SPEEIP CHANGING 
kd nad, (kia \ 
' t - 
it whi » 
4 peed 
tt 
j itl “ I i Ad 
d » ti W iH I " Wel Fargo 
liidg New ©) i tor i thi 
1 i I a I r 4 ioring 
t \ I f tl using, the 
tri y operated and re 
t at Ww w rei it pecullar form 
g tting blad nif i provided nA ar 
j} 
} 
" 
DRILI 
ranger ‘ ‘ peration and actually 
itting. t " ud \ extended be 
youd the periphera irf e of the well casing 
t header I r tie in which 
whet t tt t it ntact with the 
if 1 te 1 into n 
tracts , t th ! ting of tl drill 
Prime Movers and Their Accessories, 
CARBURETER I) M Ka Lav TON 
Manhattan, \. Y¥.. N. ¥ In the present patent 
the bject t nition is the provision of 
l pre ! irbureter whicn wil 
r for the pr t 1 proper fi ix 
tur Inder t tior operation of tl 
wii 
INTERNAL COMBUSTION ENGINE 1M 
PAtLey ‘ i 2 i Mayo Bahia 
Bianca, Argentina I it ntion provides im 
nts i terna ombustior engines 
whet the pist the cylinder, and the parts 
im the rauk ’ y readily oiled without 
danger t int passing into the com 
istion ha er ind elng rned therein 
































ee ee a 
se 
= = = 
INTERNAL COM riON ENGIN} 
1 ‘ made , keted \ ler head 
pt t ha r id 
' j t! inner 
thereof ft rm wi viinder na ular 
ind a plist r ? id 
ier ! ving at ul 
ing int wala pea 
KRatiware and Their Accessories 
TMooOnr CTI IN FOR 
CARS ‘ 4 l wi 


Yonkers, N. ¥, M particularly, the inven: | 
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| tion relates to sill extensions at the doors of 


subway and elevated railroad care so as to 
bridge the gap between the sides of the car 
ind the ed of t station platform, in order 
to avert dent by passengers stepping into a 
spa tw t ! platfort and door sills on 
entering of ing the irs 

DRIFTING VALVE ( JAMES, 90 Newall 
\ Rutherford, N. J This invention pro 
] 1 r ipplying low-pressure steam 
to tl inder f a locomotive while the same 
i iriftin t Iipy eing diminished and 
ed as the progress of the locomotive 
ind ’ and provides means 
nically in unison with the mov 
t omoti for controlling the 

stea to the cylinders 
ENDER 1. T. FutMeve, 1107 Kirk 
Wilmington, Del In this device the 
projecting frame of the fender will 
downwardly when an object falls upon 
r, thereby preventing the frame and 
rom riding over the object Means 
ereby the air brakes are set when 
fender strikes an obstruction, such as 
in anima r a person, thus stopping the car 
RAILWAY rit ( SCHAFFER Florence 
Ar na rm jects in this case to provide 
' netallic railway ti together with a nove 
arrange nt supporting blocks therefor, as 
well as tie straps to employed in connection 
with tl ti ind locks at the joints, the pur 





RAILWAY 





pose being to form a substantial support for 
the rai to pre le for assembling the parts 
» that a proper alir ent will result; and to 
afford a effective racing means for the rails 
and for resisting the contraction and expan 
sion of th ral 

rRACK CLAMP r. N. Ropinson tox 134 
Wat rd, N. ¥ rhis invention relates to 
track clamps or grips used in connection with 
railway tracks and truck wheels. The device is 
for is in connection with a truck wheel 

wreby the lamp will automatically act be 
tween the wheel and the rail to prevent move 
ment of the whe« rv truck in the direction of 








t pee | 


TRACK CI 





AMP 


with 


th my An advantage of this device is 
respect to its reliability of operation and fa 
eility with which the biting element thereof 
may be renewed or replaced or with which the 
ntire clamp may be detached or swung out of | 
the way when not to be used for a clamping 
purposs | 
SAFETY APPLIANCE FOR RAILWAY CAR 
rRUCKS I G. Wititers, 120 Hersey St 
Cadilla Mi Mr. Willers’s invention is em 
wedied it nechanis applied to a car-truck 
whereby the air brakes are applied in case a 
ar whe ives tl rail or a brake-beam drops 





SAPETY APPLIANCE FOR RAILWAY CAR 
rRUCKS 
or axle bearings become displaced His inven 
tion is embodied in a mechanism which opera 
tively connects certain parts of the truck with 
the valve lever, so that the latter is raised and 
the valve opened when some of such parts 
becor displaced 
CAR FENDER \. T. Gooxiy, 50 Dana St 
Ca ridg Mass An object of this inventor 
is to provid street car fender adapted to be 
wung to a raised position and held in com 
pact form when not required for use, but which 
will po such rigfdity, when lowered, as to 
ist any tendency to roll up or rise when 
pe or 
MOKI FILTER AND SPARK ELIM 
I H. GAGNON, 116 House Bildg., 


Pitts Pa. in de 





urgh, This improvement is 


vices for filtering smoke and eliminating sparks 


| from locomotives and the like, and has for an 

object to provide a structure which will filter 
and clean smoke from a locomotive previous to 
its discharge without affecting the usual draft 
provided 





Pertainis Reercation, 
AMUSEMENT DEVICE.—E. C. Mantt 
No. 27 Chile, S.A rhis 


effect o an 


to 
ROLA 
Casella Rancagua 
produces th i 
distant 


cted 


form of a 


device naginary 


aerial to a planet on a tile 


the 


canbon 


trip proj 
structure 


its 


supposed to le from 
the 


pointed 


proje 


which is in having 


muzzle upward!ty, while it is 


inted within the structure 











AMUSEMENT DEVICE 


and has a movement accompanied with an ex 






























plosion, so that the participants will i 
their projection through space " it ti i 
of the flight they leave the c: and enter a 
hall or cavern of fantastic scenes of an in 
agined planetary destination, and ther an 
exit to the street 
DEVICE FOR CHALKING CUES H. H 
Leece, 72 East Third North. Portland, Ore 
One of the principal objects here is to provid 
i device which may le >a suitabl 
portion of a billiard ta ich iy t 
4 
Ay 
t 
N 
7 
. 
: 
q 
4 
s.0 
= Bf 
DEVICE FOR CHALKING CUES 
used to automatically chalk the billiard ue 
tips The invention embodies means whereby 
the chaik dust may be caught and delivered to 
a suitable receptac! | 
EXERCISER RE. A. Friepir, 605 Pr t 
Ave., Canton, Ohio The apparatus provid a 
wide range of exercises and are readily adapted 
to adults of both and children The nec 
essary adjustments are pr ided to accommo 
date the apparatus t the e of the user It 























GYMNASIUM EXERCISER 


makes possible not only effective pedal and arm 
exercises, but complete bodily movements, sines 
the occupant of the chair in gripping the hand 
holds or the trapeze, and utilizing the pedals 
or foot rest, may perform various body move 
ments 

BAIT HOLDER.—C. W. Lane, Madrid, N. Y.| 
This invention consists in the improved holder 
proper for live bait, especially minnows, and 
in an attachment of the same comprising | 


barbed hooks, which are released from the: 


nothing | 


November 14, 1914 


holder proper when a fish is impaled on them 
in the act of seizing a minnow. 


GAME APPARATUS.—J. W. HAntey 


care 
of A. Stamm, 216 EK. 18th St., New York, Ny 
This invention relates to games and toys and 
has particular reference to games of an educa 
tional as well as an amusing nature, and hence 


adapted for 
rhe 


victory of 


especially use by young 
the 
the 


over 


children 
ultimate 
optimistic 
evil conduet 





provides for teaching 


game 


good over evil or 


iination of right conduct 


or influences 


Pertaining to Vehicles, 

CHECK HOLDER FOR AUTOMOBILE 
DRIVERS D>. Josernu, 108 W. 139th St.. New 
York, N. ¥ The check holder is mounted on 
the automobile at a suitable position, as, for 
instance, the dashboard, so that the attendant 
it the hotel, theater, or department store can 
deposit the driver's check into the holder, 








i 

} 

CITECK HOLDER FOR AUTOMOBILE DRIVERS, 
where it is always in view, and as it is not 
given into the possession of the driver, there 
is no danger of its being lost. When the driver 
is signaled to return and take away the patron 
having the corresponding check, the holder may 
then opened by either the attendant or the 
driver rhe heck drops out and is then 


annulled 








SANDING DEVICE FOR AUTOMOBILES 

( lL. Lincoun, care of Dept. Parks, 2823 
Clarendon Road, Brooklyn, N. Y This inven 
tion provides a device to discharge fine gravel, 
dry i sand or a nilar dry, non-packing 

iterial, onto a roadway immediately in front 
of the bottom portion of the tires of the rear 
or drive wheels to prevent the vehix from 
skidding on a slippery roadway 


SPEED MEASURING 
DEVICE J. H. Core 


AND 


600 3rd 


CONTROLLING 
Ave Nash 











vi Penn This invention provides means for 
irately indicating the speed of a vehicle and 

r enabling t user of the vehicle to set the 

SPEED MEASURING AND CONTROLLING 

DEVICE 

device so that it will automatically control the 

speed The device is primarily designed to be 

used with the ignition circuits of automobiles 

having internal combustion engines or with the 

motor circuit of etric autemobiles 
Designs, 

DESIGN FOR AN ELECTRIC BRACKET 
LAMP.—C. KavurMan, Santa Ana, Cal. In this 
ornamental design the bracket and lamp com 
prise lines of original and graceful form, the 

ectric bulb being seated in an attractive 


owl-shaped shade 


Notre.—Copies of any of these patents will 
ve furnished by the ScreNTIFIC AMERICAN for 
ten each Please state the name of the 
patentee, title of the invention, and date of 
this paper. 


cents 


We 
we are ir 


wish to call attention to the fact that 
a position to render competent ser 
every branch of patent or trade-mark 
Our staff is composed of mechanical, 
electrical and 
trained to prepure all patent 
applications, irrespective of the complex nature 
of the subject matter the 
clalized, technical, or knowledge re 
quired therefor 
We have throughout 
world, who assist in the prosecution of patent 
trade-mark applications filed in all 
foreign to the United States. 
Munn & Co., 
Patent 
361 


vices in 
work 
chemical 


experts, thoroughly 


and prosecute 
involved, or of 
scientific 


spe 


also associates the 
and 


tries 


coun 


Solicitors, 
Broadway 
New York, N. Y. 
Branch Office 
F Street, N. W., 

Washington, D. C, 


625 
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OVER 65 YEARS’ 
EXPERIENCE 







Trave Marks 
DESIGNS 
CopyricutTs &c. 


INVENTORS are invited to ommunicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 


i the Scientific American, 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 


st to patentee 
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Advertising in this column is 75 cente a line. No 
less than four nor more than 12lines accepted. Count 


seven words to the line. All orders must be accom- 
panied by @ remittance. 





SCIENTIFIC AMERICAN 


The Electrical Measurement of 
Star Light 
(Concluded from page 408.) 
bodies complete the circuit around the 
common center of gravity in only a few 
days, in some cases less than one day, 
and in one system the period is only five 








hours! 

The North star, or Polaris, as it is called, 
has a companion which 
in about four days, and one of the first 


goes 


questions asked when the spectroscope re- | 
vealed this second body was: Does Polaris 
vary in light due to the presence of this 
companion? This problem at- 
tacked by practically all methods, visual, 
photographic, and electrical, and all agree 


has been 


panion, the exact influence of the second 
body is not understood. This light-varia- 
tion of Polaris is quite similar to that of 
numerous other objects in the sky, many 
of which vary 50 per cent or more, and 
the determination of the cause of varia- 
bility in one star will probably lead to an 
understanding of them all. 

There is another kind of star, however, | 
where the influence of a companion upon | 


around | 
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mercial 
Cruise Around 
South America 


To West the pete 
Indies, to every = o>. non t the 
Important Port oS est Co., of 
on East and West = te Bankers, 
Coasts of South F 4 2 







only key to South American \faaae | 
the answer. aes 






. ¢ hf 
22,000 tons displacement, g undae fied, has 
been chartered from the Internation Co. 











Mth America: 


cruisin length of time 
in each port being regulated by ra market. 
Cost: The cost of trip is small fot { plc did accommoda- 


AGENTS its light is well understood. Suppose the | ti aff rf $800 ds for $7 54 " 
AGENTS—Here'’s a whirlwind seller Every 2 | rded and upwar \ . minimum 
family needs it. No limit to money you can make. second body happens to go around in a ons 0 . cee ras 


For full particulars 


No competition. Sample free 
Co., Delta, Colorado. 


address Dept. V, W. E 
BUSINESS OPPORTUNITIES 
A FIRST CLASS BRICK YARD with all facili- 
ties for turning out fireproofing tiles and bricks of all 
kinds, including inexhaustible clay deposits of the 
finest grade, adjoining yard Executrix must lease 
or sell property immediately Address O 
P. O. Box 773. New York 


plane which passes very near or through 
the the earth. Then 
time the companion passes in front of the 


position of every 
main body there will be an eclipse, and 
Meas 
within 


the star will appear fainter to us. 
ures of such stars are especially 









per day. 
ir mh mec shh fen phers. 
cruise; at nOgra 
Pad who book for this cruise, will be put in direct touch with busi- 
ness interests in their ive lines at all cities visited, as well 
. peration of the diplo- 


adjacent territory. enerous co-opera 
mitts and Prova offices of the United States has been assured 





WE ARE IN A POSITION to finance, make and | the province of the selenium photomete 
sell any article in the metal line. preferably of brass, I r I r . 
If you have such an article send full particulars 6 | and in Fig. 3 is shown a system which by the Department of State, and previous publicity of the enter- 
ost Office Box 369, Cleveland, Ohio 4 oO - 
has been observed with this instrument. prise will also be given th the leading newspz2pers of the im 


INSTRUCTION 
FREE TUITION BY MAIL. CIVIL SERVICE, 


The star is Beta Aurigae, that is, the sec- 


ond brightest star in the constellation 


rtant commercial cities of Latin America. Special provision 
en been made for the exhibition and demonstration of goods. 


Normal, Academic, business, agricultural, English 
thoroughly taught by mall. ‘For free tuition plan” | Auriga, an object in the winter sky about To eciate the full significance of the chy nr ang afforded 
address Carnegie College, Rogers, Ohio as bright as Polaris. The spectroscope by this Commercial Cruise, write at once for details and make 


PATENTS FOR SALE 
FOR SALE Patent on ‘‘Case Cartridge, 
as sheet music holder or drawing cas¢ ust be 
colored like a rifle cartridge, ferrule inch handles 
white color. John Jorg, Camp 4, El Portal, Cal. 


* useful 
{ 








INQUIRY COLUMN 


COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be 
Monn & Co.. Inc. 


READ THIS 


repeated. | 


shows that here we have not one body | 
but and 
brightness, which go around in a common 
circular orbit in just less than four days, 
hours. The plane of the orbit is 
slightly tipped, but during six hours there 
is an eclipse, which is repeated 47% hours 


two practically equal in size 


or 95 


later when the positions of the bodies are 
The dotted circles show the 
when 7 


interchanged. 
bodies at the 
per cent of the combined light is lost, and 
therefore when 7 per cent of the total ap- 
of the two disks is occulted 


maximum eclipse, 


area 





your plans now. 
Tourist parties invited. Ample accommodations for ladies. 


Address, 
Travel Department 


THE FIDELITY TRUST CO. 
204 North Charles Street BALTIMORE, MD. 
"OR YOUR LOCAL STEAMSHIP AGENT 





of an invention will be readily given to any inventor ss b > , R 

furnishing us with a model or sketch and a betel de that the North Star is continually fluc- America and thru 

script of the device in question All communications ati P ite > -j et ae | € 

are strictly confidential Our Hand-Book on Patents tuating about Its mean br ightne ss in a | the Panama Canal 

will be sent free on request period of four days. The extreme range 
Ours is the Oldest agency for securing patents; it aa ; Ss oe tc | s © 

was established over sixty-five years ago is about 10 per cent, and while this RSONAL contact---a close $ - 
All patents secured through us are described witbout change is undoubtedly due to the com- 














SCHOOLS | Shi 





, , arent 
Inquiry No. 9389. Wanted the name and address DP 
of manufacturers of valves, cylinders, recording | from one of them by the other. From Feel better--look better-- 
gages, filling and weighing stands and all materia 7 fit better--wear better 


and appliances which enter into the manufacture, 
transportation and sale of compressed gases 

Inquiry No. 9390 A syndicate of gentlemen de- 
sire to get in touch with an inventor or manufac- 
turer of some small patented 
placing the same on the market Large capital and 
expert sales force if the invention or article stands 
examination Automobile specialties preferred. 

Inquiry No. 9391 Wanted the name and address 
of makers of plants for the utilization of by-products 
from sawdust, also waste wooc 

Inquiry No. 9392 Wanted the name and address 
of the owner of some good patented article open for 
sale on commission or specified territory. The article 
to retail from $5.00 to $10.00 
Wanted the name and address 





Inquiry No. 9: 





of someone who has an article which could be made ; , il t al aaa - 
in a large Hickory Handle plant. scale, the smaller shaded circle represents year courses leading to the degrees of Bachelor of » A } 
Inquiry No. 9394. Wanted the names and ad- . Science in Civil Engineering, in Mechanical En- forth up to the latest moment in the Scien- | 
‘ t ; the sun, and it shows that each compo- gineering and in Chemical Engineering. Suppl failowieg 
sumbers are of great interest and usefulness; 


article with a view of | 


dresses of firms that deal in machinery for manu- | 


facture of plaster of Paris and drying by hot air. 

Inquiry No. 9395 Wanted names and addresses 
of manufacturers capable of manufacturing cloth 
Boards (made of paper, wood, and metal) also sam 
ple books. One who is able to turn out 
quantities at right prices 

Inquiry No. 9396. Wanted the names and ad- 
dresses of makers of furnaces for reducing carbonate 
of barium to oxide, electric or otherwise. 

Inquiry No. 9397 Wanted the name and address 
of a manufacturer of a machine that will automatic- 
ally dose and fold powders and other preparations. 

Inquiry No. 9398 Wanted the name and address 
of a manufacturer of a machine to print and label 
lead pencils and pen-holders 

Inquiry Ne. 9399. Wanted the name and address 
of workers in ornamental polished stone 

Inquiry No. 9400. Wanted to buy an insoluble, 
non-fusible and opaque plastic material to be used in 
die moulds for manufacturing tobacco pipes of special 
kind 


inent of 


unlimited | 


| 


the duration of the eclipse as compared 
with the total period of revolution it may 
be calculated that the distance between 
the two spheres is 6.8 times the radius of 
Now from the spectroscopic results 
known, 


each. 
the size of the orbit in 
and with other data as to the distance of 
the system from us we are able to com- 
pute the results for comparison with our 
In the figure, which is all drawn to 


miles is 


sun. 


Beta Aurigae is a giant even 
when compared with our own mighty orb. 


Each body has 2.6 times the diameter and 


}2.4 times the mass of the sun, but is only 


one seventh as dense. It is in light power, 
however, that the results are the most | 
striking, as each body emits one hundred 


| and fifty times the sun’s light, or a total 


| appearance 


j}low sun would be almost dark, 


of three hundred times for the two! Let 
the reader imagine, if he will, the dazzling 
star 


of such a .system, each 


intensely white, and beside which our yel- 


Polytechnic Institute of Brooklyn | Presiden 


Day and evening courses leading to the degrees of C.E., E.E., 
M.E., and 
leading to the degree of Master of Science. 


“Satisfaction 


Sus 


He 


COLLEGE OF ENGINEERING 


B.S. in Chemistry; also graduate courses in Science 





nders or money back” 


Be sure“‘Shirley President’’is an buckles 
The C. A. Edgarton Mfg. (o., Shirley, Mass. 















FRED W. ATKINSON, Ph.D., President. 


The Gyroscope 








NEW YORK UNIVERSITY 


offers to graduates of approved high schools four- 





G. C. SPRAGUE, Registrar, Washington Square, N. Y. City 


The mysterious behavior of the gyroscope is 
@ source of wonder to everyone. From « 
toy, the gyroscope is being developed into 
a device of great practical value. its 
theory and its method 


SCHOOL OF APPLIED SCIENCE 


Bulletin upon application to 


Mechanizs of the Gyroscope. A clea: 





without mathematics. 





LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horological D 





Properties of the Gyroscope” 





Peoria, Ulinois 
Largest and Best Watch School 
in America | 
(Thia entire building used exelu | 
sively for this work) } 


Formerly Ear Scientific American Supplement 1621 


Institute 





of the principle to prevent rolling of vessels 


We teach Watch Work, Jewelry 
Engraving, Clock ¥ 


W ork, 





interesting field, which the gyroscope 
capable of occupying. 


rooms near scho« 


-. Send for Catalog 








Scientific Amencan Supplement 1643—The Gyro 
scope for Balancing Acroplanes, takes up this 
seems 


Scientific American Supplement 1501 — Treats of the 


f explanation 


Scientific American Supplement | 534—"'Little-known 
describes a peculiar 
action not generally observed, and discueses the 
| effect of this property upon the motions of the planets 
The Gyrostat 
for Ships describes the construction and application 


Scientific American Supplement 1645 —The Theory 
of the Gyroscope, is an excellent article, treateng the 








subject mathematically rather than popularly. 


Scientific American Supplement 1649-—The Gyroe | 
scope, is an article giving a full discussion of the | 
| 


LEARN WATCHMAKING 


Inquiry No. 9401. Wanted the name and address 
and become independent. Refined, profitable labor. 


of the owner of a second hand aeroplane motor from The foregoing case has been selected as 


20 to 30 H.P :} + J : Good-Paying Positions Secured. Ce te |- 
showing what cs ve inferret yout 3 . 4, : pmpetent men # 
inquiry No. 9402. Wanted the name and address | " ws ae ne t inferred about a while o nn. Easy to ee money —— instrament without mathematics, and language 
of a manufacturer who can make a tin toy stellar system when the necessary while stud ying frite for our Catalogue. Adress, within the comprehension of all interested 
7 St. Louis Watchmaking School, Dep't 6, St. Louis, Mo, etapa cap ade <p 


Each number of the Supplement costs 10 


Inquiry No. 9403 Wanted the name and address 
cents. set of papers containing all the i 
! 
| 


of a glass manufacturer who can blow a small glass 

article to order 
Inquiry No. 9404 

of a manufacturer of a tool for cutting nicks in plate 


obtained. In other the two 


| bodies may be unequal as to size and bril- 
Wanted the name and address | 


are causes 


articles here mentioned will be mailed for 
$0.60. Send for a copy of the 1910 Supple- 
ment Catalogue, free to any address. Order 





liancy, but in Beta Aurigae the conditions | 


| 
data 
| 
| 


pase wee Se ee ee eee eee _/are most favorable and the data most (9 rint Yo newspaper, &c v2 from your newsdealer, or the publishers 
Inquiry No. 9405 Wanted the name and address = “4 5S. Larger$is, Rotary $0. Save money. Print } 
of a manufacturer who is able to supply an attach-| complete, and it is no exaggeration to | for others. All easy, rules sent. Write factory M UNN & CO., Inc. } 


for press catalog, TYPE, cards, paper, sam 
Moridon, ”. 


able eyelet, aluminum or celluloid through which a 
co., 


Snap fastener would wor 

Inquiry No. 9406 Wanted the name and address 
of a manufacturer who can supply insole material in 
rolls The material seems to be scrap leather com- 
posed and attached to a canvas bottom. 

Inquiry No. 9407. Wanted the name and address 
of some patented mechanical device whic saves 
money or time or both, which if properly handled 
will bring a large demand It must not be too ex- 
pensive It may be electrical as well as mechanical. 
A first class article desiréc 


THE 





state that we know more about this star les, &c. 
than any other in the sky; also the size 
and weight of each component have been | 
measured by an electrical method. 
Even in astronomy the modern technical 
advances are being used, and the astron- 
omer can derive electrical power from a 

Inquiry No. 9408. Wanted the name and address 
of a manufacturer or distributor of a machine which heavenly body, although he has not as 


Cipcclalte noory basgl® and double burlap begs; ' yet literally hitched his chariot to a star. 








| 361 Broadway, New York N. Y. 


———— 















$100 and $500 First Mortgage Real Estate Gold 
Bonds secured by modern apartment buildings 


in Chicago, IIl. Write for Circular 511-S, 6 


S. YONDORF & CO., Investment Bankers 
137 North Dearborn Street Chicago, Niinois 
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LATHES AND SMALL TOOLS 
ae : “STAR” Large Line of 


Attachments 
Fer Foot 
} I Suitablet 


«rower LATHES 









w fine accurate work 
garage, tool 
room and machine shop 
Send for Catalogue B 
SENECA FALLS MFG. CO. 
695 Water Street 


Se » Falls. N.Y.USA 
Friction Disk Drill 
FOR LIGHT WORK 
Has These Great Advantages 
The 2 ange fror )to 1o 
' : 
ad for Drill ¢ veliieed 


W. F. & Jno. Barnes Company 


1999 Ruby Street Rockford, Mlinois 





“RED DEVIL” MAGAZINE 
GLASS CUTTER No. 6 


More 
Red 


Devils 









wed than 
all others com 


Send for 











GROBET SWISS FILES 


Are the standard of excellence in 
files, and have been for over 100 
t We send postpaid as «an in- 

wiuecer 48 files especially adapted 








f tool makers and machinists on 
re " a This is chance to get a set of 
files li app iate and we'll get future orders 


MONTGOMERY & CO. 
109 Fulton Street New York City 


WEL DRILLING 


MACHINES 


0 sites and styles, for drilling either deep or 
shale w wells in any kind of soil or roc Mounted on 
wheels of n i W ith engine or horse powers 
Sironge ‘ yohe and durable ny mechanic ¢an 
operate them casi! Send for catalog 


WILLIAMS BROS.. Ithaca, N. Y. 


SPECIAL MACHINERY 








MANUFACTURING SERVICE 


ores gh mesitiee og 
8 


PARTS, ASSEMBLING 
cesstul, Experienced Concern 


THE GLOBE MACHINE & STPG. CO., Cleveland 





Models and Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY . 


E. V. BAILLARD CO., 24 Frankfort St., N.Y. 









NOVELTIES & PATENTED ARTICLES 


MAMUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 





0 





KOMOSLOW STAMPING & TOOL WORKS, CLEVELAND 


ROTARY PUMPS AND ENGINES 


Their Origin and Development 
An important series of papers giving » historical resume of | 
the rotary oump and engine from 1588 and illustrated with 
clear drawimgs showing the construction of various forms of 
pumps sad engines 48 illustrations. Contained in Supple 
ments 1109, i110, Litt, Price 10 cents each. For at by 


, and all newsdealers 


11.572 Wer ord 
Business ‘Book Free 


imply send us a postal and ask for our free illustrated 
11,572-word Business Booklet which tells how priceless 

Business E xperience, squeezed from the lives of 173 big, 

broad , brainy business men, may be made yours—yours to 

be st your salary, toincrease your profits. Thistree boek deals with 

to manage a business 

—How to aell goods 

- How to get money by mail 


Muon & Co., ! 


ts] 












20% to t vek - bot tom 
—How to collect money 
—How to stop cost leaks 


How to train and handle men 
How to get and hold opentien 
How to advertise a business 
How to devise office methods 
berdinyg far this free book binds you to noth involves you in ne 
wbligation, wt it 
career 











Some Big Store Needs 
You--For Important 
Work at a High Salary 














You start drawing the 

economist anlary y sm how 
TRAINING SCHOOL t t work 

y n tar next month, or 

nex ear Rnow how ther 

| ia are carce the 

reta wey are alway n 
~ ¥ paid 
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Economist Training Scheel 
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241.247 West 39h Se New York City 
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Fee h a ASAD 


UP | 
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jpatie nsec ue 





ie 





Noo "1 


Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 

rs as patents, subscriptions, books, et< This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet No attention | 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on request 

(13028) W. J. C. asks: Kindly answer the 


following question: A weight 


suspended from a | 


wire (say a cubic foot of iron) how much less does 
it weigh when immersed in water (say sea water) 

and how is the difference in weight computed? 
Also, will it weigh any less when immersed to | 
greater depths? A. A cubic foot of iron when 
immersed in water will displace a cubic foot of 
water, and will weigh as much less as the water 


weighs which it displaces. This is in accordance 
with the which A 
body immersed in a fluid is buoyed up by a force 
equal to the weight of the fluid displaced by it 
foot 


Principle of Archimedes 


is 


Fresh water weighs 62.4 pounds per cubic 
at 39 deg. Fahr 
pounds per cubic foot, so that a cubic foot of iron, 
or anything else the weights given 
above upon immersion in fresh or salt water 
(13029) H.S. S. asks 
your answer to the following question 
This 
was invented, 
whether 


would lose 


I would like to have 
Was gun- 
invented” question 


powder discovered or 


came up in high school; some say it 
A. To determine 
gunpowder was discovered or invented you should 
first learn from the dictionary what a discovery i 
and what an invention You will find that a 
is the act of finding out or bringing to 
knowledge what was unknown, but which was in 
existence the discovery of America. 
America was where it is now, but 
the knowledge of the world. Columbus discovered 
it. Invention is the act of finding out how to make 
something previously or to do some- 
thing in a new and different way 
the invention of printing. The 
is novelty, the thing or process invented did not 
previously exist, so far as the inventor knew. The 
Century Dictionary has this statement The 
invention of gunpowder in Europe been 
ascribed to Roger Bacon and to a German monk 
The Encyclopedia Britannica, 
has this statement It 
quite incorrect to speak of the dis- 
There is not sufficient solid 


some say discovered 
s 
is 


discovery 


for example, 


was not within 


unknown 
as for example, 


idea in invention 


has 


named Schwartz 


under 
is probably 


Gunpowder,"’ 


covery of gunpowder 


evidence to pin down its invention to one man 
Bertold Schwartz was generally considered to be 
the inventor of gunpowder. This should enable 


you to settle the question 


(13030) E. J. F. asks: Will you kindly ad- 
vise me if water boils quicker at an elevation 
well as at a lower temperature’? A. Water can be 
boiled in less time at a high elevation because it 
boils at a lower temperature Its temperature 
does not have to be raised through so many de- 
| grees as at a lower altitude 


(13031) R. R. asks: Will you be so kind 


as to give me information where [ can get an in- 


as 


| strument to locate silver or gold? I have reliable 
information that money has been hidden in the 
ground and I want an instrument or dipneedle 
to locate the same \ We do not know any 


instrument which can locate buried gold or silver 


| stage 
and sea water weighs about 64 | 


| of reference, 


We are receiving so many requests for such an 
instrument that we print this inquiry and reply 
so that all may see it and be saved the labor and | 
trouble of writing us on the subject A dip 
needle is & magnet, and no magnet has the slight- 
est attraction for either gold or silver 

(13032) A. K. D. asks: Could I, as a 
reader of your valued columns, get a littl» in- 
formation on painting or blackening brass’? A. In 


most of the processes for blackening brass the 
article is dipped in the 
the color. A black to be applied with a brush may 
made adding fine lamp black to brass 
lacquer or fine shellac varnish. When dry it may 
be polished by rubbing gently with paraffine on 
a soft cloth This will probably not last any 
longer than the 
furnished you 

metal which is handled very much 


solution and heated to set 


be by 


All such coatings crack off from 


Our “Cyclo- 





pedia of Receipts’ gives eleven processes for 
ackening brass We send it for $5 
NEW BOOKS, ETC. 

Tue TuHeater or Max Reinnarpt. By 

Huntly Carter. New York. Mitchell 


1914 
The contemporary stage is a kind of picture 
box within which characters must move and talk 
Although the actors are alive and strut about with 
a certain degree of spontaneity, a theatrical pro- 
duction, such as most of us know it 
a magnified puppet show Even much 
ingenuity is expended on well constructed proper- 
ties and well painted scenery, it is difficult to create 
the artistic illusion of reality. As much is demand- 
ed of the spectators as of the for the 
spectators are asked to believe that three- 
walled picture box into which they are 
in reality a four-walled room, that the 
and goes as he does in a perfectly natural manner 
and not because he is constrained to come and go 
way by entrances and exits 
limited in number and position 
No matter how we change the 


Kennerley. 


is in reality 
though 


actors 

this 
gazing is 
hero comes 


in a conventional 


theater 


paint which the company have | 


and 
old and 


inherited from the [Italians 
for kind 


whether it be a dialogue 


show which we 
which 
new 
tragedy 
Max Reinhardt has made 
the theater 
theater the 
but almost an impersonator 


is used every of drama 


saucy by Shaw ora 
by Shakespeare 

and artis 
its old 


not | 


a deliberate 


tic attempt to release from 


thraldom 
merely 
for he is made 


In his spectator is 


an onlooker 
to feel that he is part of the drama 


In order to 


| 
s | 
that is being enacted before | 


his eyes 


| project the spectator into the action, Reinhardt | 
converts the stage into an arena. in a word, | 
gives it that fourth wall which it has hitherto | 
lacked. Hence auditorium and theater are practi- | 
cally one. Since the spectator is no longer con- 
templating an animated picture, since the actors 
are thrown almost in the very midst of the audi- 
ence, painted canvas is all but abandoned In- 
stead we have solid doors, walls and roofs real | 
three-dimensional structures which must be de- 
signed by an architect rather than by a scene 
painter. This change in the character of the set- | 
ting has brought about with it a change in lighting 
The play of light upon neutral tinted surfaces 
focuses and accentuates the emotions more effec- 
tively than colored pigment 

Since the picture box stage has given place to 
the arena stage in the Reinhardt system, the act 
interval cannot be the same. To reduce the act 
interval has been a great problem Reinhardt 
has met it by using the revolving and the sinking 


as well as by employing the Greek device 


of intervals filled in by a chorus 

mechanical, a contribution 
than to dramatic 
given the drama a 


% of play which 


All this seems very 


to stage architecture rather art 
Yet Reinhardt 


free rein 


has in reality 


and encouraged a ty} in 
never had full scope upon the oldj stage 


the 


@ sense 


In a picture box real action is so limited that 


audience must forget or overlook ridiculous con 
ventions; in the Reinhardt arena a vast horde can 
rhythmically flow in-and out, sway back and forth 
in a torrent of life. Hence uhe Reinhardt theaters 


must mean a revival of that type of Greek drama 


which reveals elemental numan passions We 
shall have action where hitherto we have had 
mere talk 


Of the conception and development of this new 


type of theater and drama, Mr. Carter has given 

us a very interesting and vivid picture His 

book must prove an intellectual stimulus to every | 

thinking lover of the theater 

Mororcycies, SIDECARS AND CYCLECARS. | 
Their Construction, Management and | 
Repair. By Victor W. Pagé, M.E lew 
York: Munn & Co., Ine. 550 pp.; 350 
illustrations. Price, $1.50. 
Those who have read Mr. Pagé's book on the 


automobile will welcome this volume on the motor- 
cycle, in which he treats his subject with his usual 
thoroughness and clearness Previously this 
there has nothing of competent nature 
published in this country on the motorcycle 
in Mr book detail of motorcycle 
construction carefully explained, including 
power plants of both two and four cycle design, 
and various systems of carburetion, ignition and 
lubrication. Clutches, speed change gears, start- 
ing devices and brakes are fully covered and illus- 
trated by many engravings of the dest American 
and foreign machines; while for those who require 
technical information useful tables and 
formulz are given are fully 
and a chapter is devoted to the cyclecar that 
instructive. While the matter covered is mainly 
descriptive and explanatory, space 
devoted to the practical questions of operation 
and maintenance. As a whole, it is a useful book 
far the best of its kind yet 


to 
been a 
but 
Pagé's every 


is 


many 
Sidecars covered, 


is 


some 


and by 

published. 

Tue Becinner’s GarvEN Book. A Text- 
Book for the Upper Grammar Grades. 


By Allen French. New York: The Mac- 

millan Company, 1914.. 16mo.; 402 pp. 

Price, $1 

Now that the garden enters so largely into the 
school life in many institutions of learning, it is 
not unreasonable that a special text book is re- 


quired. The before us is well illustrated 
and well printed, and will tend to give the students 
an excellent of the fundamentals which 
underlie gardening, and will result in an awakened 
love of flowers and an understanding of the eco- 
of vegetables. The 
children are brought into 
direct contact with nature, and they must neces- 
sarily profit mentally and physically. In many 
places children are kept busy who otherwise might 
be idle through the weeks of vacation. They learn 
to work and they understand the values created 
by work, and they gain from this both self-respect 

Gardening thus be- 
In addition, in country 


volume 


idea 


nomic value 


special value when the 


and respect for property 
comes a lesson in civics 

towns intensive agriculture, our dependence in the 
future, must stimulated gardening. The 
garden movement is, for all these reasons, of even 
national importance. The volume before us covers 
not merely the school work indoors and out, but 


also the work of gardening at 


be by 


home 


TELEPHONE CONSTRUCTION, INSTALLATION, 


Wiring, OPERATION AND M AINTENANCE. 

By W. H. Radcliffe and H. C. Cushing, 

Jr. New York: The Norman W. Henley 

Publishing Company, 1914. 24mo.; 223 

pp. Price, $1. 

This book describes and illustrates up-to-date 
methods of telephone practice, including the prin- 


| ciples of construction and operation of telephone 


| lightning and abnormal currents 


instruments, approved methods of installing and 
wiring them; the means of protecting them from 
their connection 


| together for operation as series or bridging sta- 
tions It is intended for eiectricians, wiremen, 
engineers, contractors and all others interested in 


there | 


standard telephone practice 


will always be some such limitations upon the | HERE AND THERE WITH PAUL AND Peaey. 


dramatist and the theatrical artist; but that is no 
reason why we should adhere to the human puppet 


| 


E. 
1914. 


Seott. 
16mo. ; 


New York: 
320 pp. 


By Florence 
Hurst & Co., 


has been | 


book will be of | 


| 
| 
| 
| 
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HE 


Year Book of 
Wireless Telegraphy 


AND TELEPHONY 
1914 


Contains a yearty record of the progress of wire- 


less telegraphy; the regulations of the Inter 
national Convention; the radio laws of al! 
countries; complete lists of ship and shore 
stations throughout the world, their call letters 


wave-lengths, range and hours of service; arti 


cles by the greatest authorities on vital ques 
tions; the Articles of the International Conven 
tion on Safety of Life at Sea; application of 
wireless to the mercantile marine; the technical 
situation of radiotelephony—in. fact, every 
thing YOU haven't been able to find out else 
where 


745 pages 
Twice the Size of last year’s 
$1.00 
POSTPAID 
Including the Wireless Map of the World 


MARCONI PUBLISHING CORPORATION 
452 Fourth Avenue, New York 











WRITE FOR IT! 


J. M. Hanson-Bennett 
Magazine Agency 


— the largest in the world — furnishes all 
Magazines and Newspapers at Lowest 
Possible Club Prices, and gives the quick- 
est, most accurate, ond most reliable service. 


Save Magazine Money! 


Our 1915 Catalog (44 pages) lists more 
than 3000 Periodicals and Club Offers. 
It's a Big Money Saver and is Free to 
ym for the asking. The name J.M. 
ennett is the accepted stamp ot re- 
liability and pr field. 








War Map of Europe 
225 Feet in Sze. 2 CtS 
Sond, Us QUE TODAY ! 
J.M. HANSON-BENNETT 


Magazine Agency 
620 Brooks Building CHICAGO, ILL. 












































oa The Three Great War Numbers 


JUST_PUBLISHED 
OF THE 


Pick, Shovel and Pluck SCIENTIFIC AMERICAN 


Further Experiences “ With the Men Whe Do Things” 
WITH SPECIAL TRIAL SUBSCRIPTION OFFER 
By A. RUSSELL BOND TO THE READERS OF THIS COPY 


Author of “Scientific American Boy,” “Scientific 





American Boy at School,” “Handy Man's AR Issue No. 1 of the Scientific American, pub 

Workshop and Laboratory,” “With the Men . a ZA ‘ P 

Who Do Things.” lished September 5th, is an authoritative handbook 

12mo, (534x814 inches). Attractively OY SEPTEMBER 8, 1914 . oe saent romper 
74x8) . War, giving exact and 


bound in cloth. 255 pages. 110 illustra- aa = _ ’ - . 
tions, including 58 page-plates and colored “Tie detailed information 


frontispiece. a _ SquNmc, "AMERICAN | i concerning the Armies 

sf of all the countries en- 
gaged, their compara- 
tive strength, arma- 
ment, signal and tele- 
graph service, medical 
and ambulance service, 
etc. 














S the subtitle indicates, this volume is a sequel to “With a 
the Men Who Do Things,” which told of two boys who 
spent a summer in New York, studying the big engineer- 
ing undertakings in and ebout the city. The present 
volume takes the same boys out of New York and gives 

them a wider variety of engineering experiences, reaching from the 
Panama Canal to the Keokuk Dam across the Mississippi, and 
finally bringing them back to New York. 


re 


Tal Tha 


It has been the purpose of the author in explaining the work and 
struggles of the engineer, to put the material in such simple form 
that any high-school boy who reads it can understand it, and, if 
possible, to serve it so appetizingly, that he will continue to read it 
to the very end. For this reason the material has been woven into 
a story filled with adventure. Every story in this book, no matter 
how unreal it may seem, is based on fact. As the primary object of 
the book is to instruct, every precaution has been taken to secure 
absolute accuracy of all of the engineering data. 


Ny 


i aT 
re 


The comparative size 
and strength of the 
Navies of the ‘Triple 
Entente and the Dual 
Alliance — illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
| WAR ISSUE No. 2 Navy, together with a 

princes description of their 
guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 








A fascinating and instructive book for boys, relating how many 
big things in engineering have been accomplished. 








INSPIRING CAPTIVATING EDUCATING 
Price $1.50 net. Postpaid $1.65. 
MUNN & CO., Inc., Publishers, 361 Broadway, New York 











The Preservation of Wood 


UR forests are growing smaller every day; the supply of timber | 
is rapidly diminishing and its price is constantly increasing. 
Anything therefore that will promote economy is of vital 

interest. The preservation of wood, and the prolongation of its use- 
ful life is a most practical method of economy, as it not only saves the 
cost of new material but also avoids the heavy incidental expenses of 
making the renewals. 

Valuable papers on the Preservation of Wood, and the various 
methods employed, have been published in the Scientific American 
Supplement from time to time, which cover this important subject 
quite fully. The list includes the following titles: 


War Issues Nos. | and 2, to- 
gether with War Issue No. 
3, will give one full and ac- 
curate data concerning this 
great War and the Armies 
and Navies engaged. 
Every article is written by 
an expert and authority. 


J . he Hasselmann Pickling Process for Mine Timber. 
Each number of the = Dr. Max Krause. Scientific American Supplement No. | 200. 


5 nt costs 
Suppleme h came The Rapid Ageing and Picsgeecfing of Wood.  Scien- 
] 0 cents the Amencan vee Barer No 


Pomegvation of Wood. Scientific American Supplement No. 
440 





Each number of the Scien- 


i tific American, from now 
ose of bv. a ge amg A New System of Seasoning Wood with Saccharine or peas J = ; ’ < 
rll will be rer gr il Sugar. Scientific American Supplement No. 1444. until the end of the VW at, 
$1.80. History of Timber Treatment. By Welter W. Curtis. Scisn- will contain authoritative illustrated articles on the War and 


thc American Supplement No. | ‘ 
the progress of the contending Armies and Navies. 











The Powell Process of Preserving Wood with Saccha- 
rine. Scientific American Supplement No. 1636. 


Send for a copy of the 


— eee Rk? Om Come Se HERE IS AN EXCEPTIONAL OFFER 


Catalogue Wood Preservation. The Meaning of ~~ ont y od 
Kies Supplement New 1700. a The three great War Numbers (price 25 cents each) and the 
Destructive Marine Wood Borers. Various Methods of Scientific American for four months (16 numbers), all for $1.60 
Protecting Timber Structures. Scientific American Sup- : 
plement No. 17 


Free to any address 





7 fi al sub i , oe 
a a ae ae ee This is a trial subscription offer made especially for those who want to obtain scien 





plement No. 1752. |tific, authoritative and accurate information from week to week = 
- Preservative Treatment of Farm Timbers. What Every ies ding this, the greatest War of all time. F aSeaw @ Se. 
= tt iw. ° b 2entihc Am 4 - , 
noe carereegoninapianell \CLIP AND FILL IN THE COUPON AT ONCE ine Yar 
4 fil 3 al i J i i i 
—_ er How Wood Is Artificially Aged. The Coloration of yf . / Enclosed find $1.00; 
t - sdealer Wood tax Gaess and Means. By.l. Willeam. Sten —send it to us, together with $1.00, money or postal order, send me “Scientific 
re tific American Supplement No. 1815. |and we will send you copies of the War Issues Nos. 1, / a me A om cur. 
MUNN @ CO Detewee t 2 o Ping ae poy Ame |2 and 3, and begin your subscription immediately. P i SS | eat 
= . By E. A. Sterling. Scientific American Supplement No. 1958 f 
2 Inc. The Preservation of Wood. A Synopsis of the Priact- DO THIS NOW. YOU WIL WANT : 
= 1P U Today A. J. Wallis-Taylor or . Ar = «=F er TTT _ . Name 
2 PUBLISHERS Beatie Amencan Supplement Nes, 2012. 2013 and 2014. PO PRESERVE THESE NUMBERS | 
= 361 BROADWAY Noden Election! Tveces & for Beold ~~. ond oo OF THE SCIENTIFIC AMERICAN. ‘Address 
= serving of L yentihe mencan ui! 
: NEW YORK CITY 1018. > 
E 2 MUNN & COMPANY, Inc. Re. .wi-cninavenphatieehieices 





361 Broadway New York City © state iis 


“HM 



















































The 


one big 


argument for a 


Studebaker car is the fact that it is a 
Studebaker car 


That includes everything else—the national standing of the name Studebaker inspires 


confidence in Studebaker products. 


‘* Buy it because it is a Studebaker*’ is reason enough for the son whose father before 
him has proven the reliability of Studebaker Products and Studebaker Service. 

Hence when Studebaker offers a car like The Studebaker SIX it is little wonder that 
the public accepts it and recognizes in it the market’s greatest value. 


It is litthe wonder that the sales of Studebaker sixes are breaking all records for six-cylinder cars. 


It is littke wonder that September was the biggest month in the whole Studebaker history—$4,200,000 


worth of Studebaker cars sold in that single month. 


It is little wonder that the demand continues to push to the utmost limit even Studebaker production. 


Studebaker six-cylinder cars are history makers—Azstory makers. 


November 17, 1912, Studebaker first announced 
this wonderful automobile bargain : a six-cylindered 
car for only $1,550! It was more wonderful in 
1912 than because at that time no other 
manufacturer had found it possible to offer a six- 


now, 


vlinder car at so low a price. 

Since then, Studebaker has continued to be a his- 
tory maker 
(nd this year—with the price at $1385 
find another Six anywhere that approaches it in 
actual dollar for dollar value? 


can you 


Is there another six that measures up to Studebaker 
quality standards at anywhere near the price? 


Because the Studebaker SIX is made part by part 
by the one great manufacturer of sixes—no parts 
makers’ profits to pay—it offers you great value 
at a surprisingly low price. Think of the buying 
power of such a Company, think of the quality 
of material it can buy and at maximum quantity 
discounts—Think of the engineering, manufactur- 
ing and selling resources of such a Company,—is 
there another Company that can really compete 
with Studebaker in the production of cars in the 
Studebaker SIX class—think, is there a single one? 


Motor car buyers are quick to recognize genuine 
value when they see it—this is the answer to the 
wonderful Studebaker sales record for this year 
—The greatest in the history of the Studebaker 
Company. 


Write for the New Studebaker BookR— 
It ts Interesting, Practical and Helpful 


STUDEBAKER, Detroit 


Studebaker FOUR $ 985 
Studebaker SIX 5-Passenger 1385 


Studebaker SIX Passenge 1450 


Electric 


Mhroughout 


-Timken Bearings 


Axle 
Left Drive Center Control. 


-Full Floating Rear 
One-Man-Type Top 


Lighting and Starting 


Extra Size Tires 



































